
Since the 80’s several authors described patients with good auditory thresholds but 
no auditory brainstem evoked potentials (ABR) ) (Spoendlin 1974; Satya-Murti, 
Cacace et al. 1979; Worthington and Peters 1980; Kraus, Ozdamar et al. 1984)
In 1996, Arnold Starr and co-workers published a paper on 10 patients with 
communication difficulties(Starr, Picton et al. 1996). They had bad hearing 
thresholds and an expected absence of ABR waves. Interestingly they possessed 
evidence of a normal function of the outer hair cells through the study of the 
otoacoustic emissions (OAEs) or the presence of cochlear microphonics. These 
alterations were denominated by the authors as an auditory neuropathy (AN). 
The term caused discussion and confusion and now is also called auditory dys-
syncrony (AD). 
After that first publication several other authors published papers on patients with 
this same profile of laboratory tests and they associated other characteristics as 
varied degrees of hearing loss (with a tendency of the hearing loss to affect more 
the lower frequencies), absent middle ear muscle reflexes (MEMRs), absent effer-
ent suppression of OAEs and different degrees of noise intolerance (Table 1). 
Probably there is an alteration of the neural processing of the acoustic stimulus, 
affecting the ability of the detection of sounds and of speech comprehension. That 
is well noticed in older patients where the test of vocal discrimination shows a 
very low discrimination, mainly in places where background noises are present 
(parties, bars, etc.) and that bad discrimination is disproportionate to the thresholds 
that the patient presents in pure-tone audiometry, in other words, a lot of times the 
thresholds are good but the discrimination is terrible. Older patients and bearers of 
hearing losses refer that they have little or no benefit using hearing aids.
Table 1 - Characteristics of AN/AD

• Various degrees of hearing loss (normal to severe) 
• Normal otoacoustic emissions* 
• Present cochlear microphonics
• ABR is absent or abnormal 
• Absent middle ear muscle reflexes
• Absent OEAs suppression test
• Intolerance to noises
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Babies present robust OAEs, exuberant cochlear microphonics, absence of 
MEMRs and an ABR with absent waves or with its morphology very committed 
(abnormal ABR). Older children tested with pure-tone audiometry show variable 
pure-tone thresholds, from normal to severe/profound losses, and a SRT much 
worse than it would be expected. Besides, hearing thresholds can change from 
test to test when it is performed in different days but they seem to be more 
reliable when several audiometrias are performed in the same day. The MEMRs 
are absent, the same happening with the cochleo-palpebral reflex, even in the 
presence of normal hearing thresholds.
Since the presence of OAEs is used as a hearing screening procedure in several 
nurseries around the world, it was begun to be questioned if children bearers of 
AN/AD would not be seen as normal children that passed the screening exam and 
the AN/AD diagnosis would only be established later. Some papers suggest that 
the prevalence of the AN/AD in neonatal intensive care unit range from 20 to 
40 for every 1000 children. Other authors suggest that 10 to 15% of the children 
without ABR, previously classified as a profound hearing loss carriers could 
actually be bearers of AN/AD. 
Several causes can be responsible for AN/AD. One of the most accepted is dys-
synchrony, in other words, the lack of synchrony of the passage of the electric 
stimulus through the auditory pathways. It is speculated that many possibilities 
exists to explain the site of lesion for AN/AD. They are summarized in Table 2. 
 
Table 2 - Possible sites of lesion of auditory neuropathy 
• Lesions of tectorial membrane
• Lesions of the inner hair cells 
• Alterations in the liberation of neuro-transmitters (glutamate, GABA, etc.) 

in the synapses between inner hair cells and fibers of the neurons of the 
spiral ganglion 

• Alterations in the electric transmission in the fibers of the cochlear nerve 
• Axonal problems or problems related to the myelination of the cochlear 

nerve

The British Newborn Hearing Screening Programme (http://www.nhsp.info) 
proposes an investigation and treatment protocol for AN/AD patients. This 
protocol will be reviewed from time to time and it tries to standardize the concept, 
evaluation and diagnosis of patients with AN/AD. Since most of the times the 
cause of the problem is undetermined the treatment cannot be specific and many 
times we cannot obtain the results that we would expect.
There are also cases of AN/AD associated with other neuropathies as, for instance, 
Friedreich’s ataxia and Charcot-Marie-Tooth syndrome, where these patients 
develop hearing difficulties during their lives and the tests are compatible with the 
AN/AD diagnosis. Actually, today the term “auditory neuropathy” includes several 
diseases under the same “umbrella” (Table 3) having the hearing disorder and 
alterations in physiologic and electrophysiologic tests as the common denominator. 
Probably in the future, with a better understanding of the physiopathology of this 
disease, it will be classified in subtypes or even as another entity.
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Table 3 – Diseases that are associated with auditory neuropathy 

No clinical history Genetic and syndromic Permanent / Transient Intermittent

Anoxia
Hyperbilirubinemia 
Infectious 
diseases (ex.: mumps) 
Immunomediated 
(ex.: Guillain-Barré)

Hereditary sensory-motor neuropathy
Mitocondrial enzymes deficits
Olivo-pontine-cerebelar degeneration
Freiderich’s ataxia
Stevens-Johnson syndrome
Ehrlers-Danlos syndrome
Charcot-Marie-Tooth syndrome

Anoxia
Hyperbilirubinemia 

Fever

Several papers show the participation of genetic alterations in patients with AN/
AD, as for instance, the research of genes as GJB2 (production of Connexin 26) 
and the gene DFNB9 (OTOF - productor of the otoferlin). Starr (2004) showed 
a study accomplished with 7 generations of a same family where a hearing 
disorder was present and AN/AD was identified in the more recent generations 
(Starr, Isaacson et al. 2004). In this family the affected patients started to present 
symptoms very early in life and there was a fast worsening of their hearing (few 
years), in terms of hearing threshold and vocal discrimination. 
Pure-tone thresholds range from normality to severe/profound losses, having a 
tendency of the patients to present greater commitment of lower frequencies, with 
an ascending curve to medium and high frequencies. 
The treatment is controversial. Adult patients inform of little or no benefit with 
the use of a hearing aid. In small children we have to pay special attention so 
that the hearing aid doesn’t cause lesion in the outer hair cells due to excessive 
amplification. These children should be followed closely with OAEs to identify 
early lesions induced by noise. 
Cochlear implants are used in the hope that the acoustic nerve and the auditory 
pathways of the brainstem are intact, as for instance, in pathologies that 
compromise only the inner hair cells and/or the synapse between the inner hair 
cell and the spiral ganglion, leaving the neural function intact.
It is a pathology of recent discovery and for being more and more intriguing; it 
will be studied extensively in the years to come.
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