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Auditory neuropathy spectrum disorder in a patient with normal 
hearing and its medical management: case presentation and 
literature review
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CLINICAL CASES

Abstract

Auditory neuropathy spectrum disorder (ANSD) is a group of alterations of the auditory system that manifests the pres-
ence of otoacoustic emissions and the absence of responses in auditory brainstem response. However, because these 
patients can have a very diverse clinical presentation, their management is very complex. Patients can present from 
normal hearing with practically normal development, to profound hearing loss with various comorbidities that require a 
highly individualized approach. Early detection and close follow-up of ANSD should be a priority to avoid iatrogenic 
management.
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Introduction

Auditory neuropathy spectrum disorder (ANSD) is 
thought to be a set of alterations in the auditory sys-
tem that can include alterations in the synapses of the 
inner hair cells of the cochlea, or alterations of the 
spiral ganglion, or myelination defects of auditory 
nerve axons, or defects in the cochlear nuclei and 
even a varying degree of involvement of all the afore-
mentioned factors1. This spectrum has shown a diag-
nostic boom from the establishment of early hearing 
detection programs, such as the performance of oto-
acoustic emissions (OAE), automated auditory poten-
tials such as neonatal hearing screening tests, and 
the short-latency auditory provoked potential (SLAEP) 
test for diagnostic confirmation2. Typically, patients 

with ANSD have present OAEs and absent or serious-
ly altered auditory potentials in all its variants, includ-
ing SLAEP and PPA, as well as the cochlear micro-
phone response that changes polarity when the 
polarity of the provocative stimulus changes in the 
SLAEP3. On the other hand, in these patients, the real 
auditory threshold, or behavioral threshold, can only 
be determined by behavioral studies such as tonal 
audiometry in all its variants, including pediatric vari-
ants4. To reiterate, no electrophysiological study pro-
vides reliable hearing threshold answers if ANSD is 
present. However, audiological studies in a population 
under 3  years of age must be performed by highly 
trained, experienced personnel, ideally requiring two 
specialists for each study/patient, and taking consid-
erable time, and sometimes even several appointments 
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to reach an audiometric diagnosis. In addition, these 
studies cannot be reliably performed in children under 
6 months of age, and there is a great deal of subjec-
tivity in detecting audiometric thresholds in this age 
group5. A serious problem with this population of pe-
diatric patients with ANSD is that the audiometric 
thresholds can range from normal hearing to profound 
hearing loss, likewise, language discrimination can 
range from normal (100%) to 0%. Evolution is unpre-
dictable and must be monitored very closely with feed-
back obtained from parents or guardians, and even 
teachers if necessary6.

Hearing screening in all cases should ideally be 
performed with automated potentials (PPA) in both 
normal pediatric and pediatric populations with high 
hearing risk. This screening test can not only detect 
normal hearing or hearing loss in an infant due to co-
chlear or middle and outer ear damage but also the 
electrophysiological alteration of the recordings pro-
duced by ANSD in the auditory pathway. Unlike OAEs 
that do not evaluate the auditory pathway and may be 
normal in ANSD7. Because the prevalence/total inci-
dence of ANSD is significantly low in the open popu-
lation of apparently normal newborns, the use of OAE 
is widely used to perform neonatal hearing screening, 
since the possibility of referring a child with ANSD as 
normal is considered very low8. Moreover, the perfor-
mance of the two tests, SLAEP and OAE, is only in-
dicated in children with high auditory/neurological risk 
since, as is known, the incidence of this pathology 
increases considerably in them. Unlike PPAs, SLAEPs 
are not routinely performed on healthy children be-
cause they require specialized personnel for their ex-
ecution and interpretation, and the time is consider-
able unlike hearing screening tests, OAEs, and PPAs, 
which can be obtained in seconds to a few 
minutes9.

Patients with ANSD, although with studies of oto-
acoustic and neurophysiological emissions that are 
practically the same among all patients, as already 
mentioned, may present an unpredictable evolution, 
as well as a very varied clinical picture, and there may 
be adult patients with difficulty hearing noise, but oth-
erwise normal. Moreover, children with profound hear-
ing loss, multiple comorbidities, and the need for a 
multidisciplinary approach may even reach cochlear 
implantation1,3,9.

ANSD is believed to be multifactorial and can occur in 
an open population without any apparent neurological or 
auditory risk factors. On the other hand, it can occur in 

populations with high audiological or neurological risk, it 
has even been described as a sequel of Guillain–Barré 
syndrome or in patients with later-onset neurological 
diseases such as patients with Freidreich’s ataxia10.

In the open population, ANSD has an unknown fre-
quency in apparently healthy adults. The prevalence of 
auditory neuropathy varies and can range from 1% to 
10% of individuals who have hearing loss, and in new-
borns with auditory risk factors at birth, the prevalence 
can reach up to 30%. The prevalence is higher in the 
pediatric population than in adults11-14.

Infants with ANSD should not be adapted with hear-
ing aids or cochlear implants due to the absence of 
responses in SALP and PPA due to the possibility that 
despite the presence of ANSD they have normal hear-
ing15. In these cases, it is suggested that they are fre-
quently cited with the idea of closely monitoring psy-
chomotor development, language development, and 
auditory behavior reported by the parents16. Since, a 
patient with ANSD without complete studies when sim-
ulating profound hearing loss and being adapted with 
hearing aids runs the risk of presenting irreversible 
damage at the cochlear level due to exposure to in-
tense sound and consequently losing that valuable 
function, thus complicating the picture by iatrogenesis. 
In general, when the parent or guardian is involved, 
they can provide invaluable information that the 
specialist can interpret appropriately to improve their 
diagnosis and individual management according to the 
evolution of each case1,6-9.

The purpose of this article is to present a case of a 
child with ANSD initially diagnosed as hearing loss and 
with follow-up, who showed electrophysiological im-
provement ad integrum of ANSD.

Case presentation

A female patient born prematurely at 33.4 weeks of 
gestation with respiratory distress syndrome, pulmo-
nary bronchodysplasia, low birth weight, and anemia 
of prematurity. There was a risk of sepsis due to a 
positive maternal history of urine culture for Enterococ-
cus faecalis. Placenta previa was identified due to the 
presence of transvaginal bleeding and a Kerr-type ce-
sarean section was performed at 33.4 weeks of gesta-
tion. Apgar from 7 at 1 min and 8 at 5 min. Silvermann 
of 4. Respiratory whine and thoracoabdominal dissoci-
ation treated with CPAP for 72 h did not meet the cri-
teria for asphyxia. She was admitted to the neonatal 
intensive care unit due to respiratory history and 
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probable sepsis. She received ampicillin, amikacin, flu-
ticasone aerosol, spironolactone, and a blood transfu-
sion. In total, she was hospitalized for 48 days and was 
discharged. A  neonatal hearing screening was per-
formed during her hospital stay, and a normal result 
was found; however, she was referred to the Audiology 
and Phoniatrics Service of the Hospital General de 
México for complementary audiological evaluation due 
to her history of high hearing risk.

PPALC tests were performed with CE-Chirp stimulus 
at 3 months of extrauterine life, and SLAEP with V-wave 
at 50 dBnHL was found, which corresponds to medi-
um-grade hearing loss (Fig.  1). However, when ques-
tioning the mother, she refers to an apparent auditory 
behavior of a hearing norm. For this reason, it was ini-
tially diagnosed as middle hearing loss, but the diag-
nostic protocol for auditory neuropathy was initiated. 
Again, a month after a month is scheduled to perform 
SLAEP, this time for cochlear microphone search with 
stimulus, tone burst with polarity, condensation, and 
rarefaction (Fig. 2) and to perform OAEs (Fig. 3). There 
was an inversion of the cochlear microphone with this 
change in polarity, so probe clamping was performed to 
rule out the artifact, and normal OAEs were identified. 
For this reason, ANSD is diagnosed and the mother is 
instructed to closely monitor auditory behavior, lan-
guage development, and psychomotor development. 

Follow-up appointments are given 3 and 6 months later 
for monitoring of auditory behavior and language devel-
opment, finding him within normal parameters. A  new 
appointment is made for SLAEP, which is performed at 
10 months of age, and V-wave responses are found at 
normal intensities (better than 30dBnHL) and neurolog-
ical parameters of the SLAEP within normal limits 
(Fig. 4). The mother reports auditory behavior of a nor-
mal listener, language at the level of a single word, 
recognizes her relatives. An appointment is made in 
6 months and the patient no longer attends. As of the 
day this article is written, she has not been followed up.

Discussion

As previously mentioned, hearing thresholds in pa-
tients with ANSD can vary from normal hearing to pro-
found hearing loss depending on each patient17, as is 
the case of this patient since the mother reported normal 
hearing due to behavioral response even to low-intensity 
sound stimuli from an early age and this is what has 
guided us for the successful management of this 
case. To inexperienced eyes, such a result in SLAEP 
could simulate hearing loss, the primary management 
of which would be auditory rehabilitation with hearing 
aids in both ears; however, it was decided to follow close 
expectant management. Even in patients already 

Figure 1. A record of SLAEP was performed at 12 weeks extrauterine, showing poor amplitude, altered morphology, 
and V-wave with an apparent threshold of 50 dBnHL.



J.A. Silva-Rojas et al.  Auditory neuropathy with normal hearing

107

diagnosed with ANSD with tonal thresholds by behavior-
al methods, adaptation is difficult and has to be individ-
ualized with each patient18. Another rehabilitation route 
for patients with profound hearing loss is the cochlear 
implant, and it is very important to know that, in patients 
with auditory neuropathy, although the behavioral thresh-
olds are of profound hearing loss, expectant manage-
ment is suggested at least until 2 years of age19, so if 
an adequate adaptation is not made. We could generate, 
as mentioned, irreversible iatrogenic cochlear damage.

Another reason for maintaining expectant manage-
ment in the auditory rehabilitation of patients with 
ANSD is because it has been reported that some pa-
tients may present recovery in the morphology of the 
bioelectrical components of the SLAEP and even re-
covery from hearing loss19, and although the preva-
lence in the general population has not been described, 
it is known to be more frequent in premature pa-
tients19,20, so these patients have to be constantly mon-
itored with SLAEP.

Figure 2. A record of SLAEP for cochlear microphone search was performed at 16 weeks of age with tone-burst, 
showing the microphone with phase inversion of 180º and below a clamping test where a total absence of responses 
was observed.

Figure 3. OAE recording of both ears, the schools show normal responses.
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Figure 4. A 10-month record of SLAEP shows normal audiological and neurophysiological parameters.

Conclusion

All ANSD patients have in common absent or severely 
altered SLAEP, and present OAE, however the behav-
ioral hearing threshold can only be determined by be-
havioral audiometric procedures, which is very difficult 
and unreliable to obtain in very young children. In ANSD 
behavioral thresholds can range from normal hearing to 
profound hearing loss. The only way to determine the 
need to adapt hearing aids in very young children is 
through the information the parents give us about 
speech development and auditory behavior, and fre-
quent and close audiological surveillance as well.
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