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Abstract. The article presents the results of objective techniques of hearing study in 36 children with auditory 
neuropathy and 180 children with sensorineural hearing loss.. Based on these data, a comparative analysis of auditory 
neuropathy, and sensorineural hearing loss. The diff erences in the mechanisms underlying disorders. Diagnosis and 
diff erential diagnosis in auditory neuropathy includes the identifi cation of the etiological factor, as well as the topics of 
the lesion, on which the tactics of further treatment and rehabilitation largely depend.
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Аннотация. В статье представлены результаты объективных методик исследования слуха у 36 детей со слу-
ховой нейропатией и 180 детей с сенсоневральной тугоухстью. На основании этих данных проведен сравни-
тельный анализ слуховой нейропатии и нейросенсорной тугоухости. Различия в механизмах, лежащих в основе 
расстройств. Диагноз и дифференциальный диагноз при слуховой нейропатии включает в себя идентификацию 
этиологического фактора, а также топики поражения, от которых во многом зависит тактика дальнейшего лечения 
и реабилитации.
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Introduction

The use of auditory evoked potential techniques 
such as the auditory brain stem response (ABR) and 
otoacoustic emission (OAE) for the assessment of 
hearing in young and diffi  cult-totest children is now 
well established. Auditory neuropathy  (AN) - is a 
new type of hearing loss, which was made possible 
thanks to an objective method to diagnose hearing 
research.  Unlike sensorineural hearing loss (SNL), 
where the damaged outer and inner hair cells of the 
cochlea, while AN preserved outer hair cells.

Evidence for the existence of AN in the infant 
population recently has begun to appear in the 
literature. Deltenre et al. [2] described the fi ndings 
for three infants who had suff ered major neonatal 
illness and who showed electrophysiologic results 

fi tting the AN profi le within the fi rst year of life. Stein, 
Tremblay, Pasternak, Banerjee, Lindermann, and 
Kraus [5] identifi ed four children through a special 
care nursery screening program with normal GAEs 
and absent or abnormal ABRs in the neonatal period. 

The complexity of detection AN and a variety 
of clinical symptoms of the disorder hinder the 
development of adequate rehabilitation measures. 
Do not clear the causes and mechanisms of this 
disorder. A number of publications has been 
suggested that the probable causes of auditory 
neuropathy may be a high level of bilirubin, hypoxia, 
low birth weight, demyelinating disease [1; 3; 7; 4]. 
There is information about the presence of genetic 
factors associated with the development of AN [8].

A particular problem is the choice of tactics 
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rehabilitation of patients with AN, as observations 
show that traditional in patients with sensorineural 
hearing loss techniques are not always eff ective in 
these patients [6; 10]. As a rule, all of these studies 
were conducted in small groups of patients, 
characterized by a certain inconsistency of the 
results obtained by diff erent authors.

the purpose 

To conduct a comprehensive study of auditory 
function and identify the characteristics of auditory 
neuropathy.

material and methods

During the period from 2021 to 2023 yy. were 
surveyed 180 hearing impaired. Of these, 36 children 
were selected with auditory neuropathy. This was 
5% of all patients. Among the surveyed, 20 were 
boys (56%), 16 - the girls (44%).

The majority of patients (29 men) diagnosed with 
AN has been established under the age of 5 years. In 
5 patients AN was identifi ed at the age of 1-3 years. 
One patient AN was identifi ed as a teenager.

As the objective methods of hearing assessment 
on patients using registration techniques evoked 
otoacoustic emission (TEOAE) and brainstem 
auditory evoked potentials (ABR), the acoustic 
impedance (AI). Some patients also recorded 
otoacoustic emission distortion product (PIOAE) 
and stationary auditory potentials in the modulated 
tones (ASSR).

The study was conducted using the "Neuro-Audio" 
company "Neuro-Soft" (Russia) .For registration 
UAE used the probe, which houses two phones 
and a microphone. After one phone single tone is 
continuously fed through another continuously 
thereto a second tone. The microphone provides a 
registration and monitoring OAE levels of test tones.  
To highlight the OAE is also necessary to minimize 
the level of input noise. Therefore, a survey was 
carried out in a quiet room, and the probe is installed 
tightly into the ear canal.

Incentives were broadband acoustic clicks 
to be met with a repetition rate of 20-50 / sec. 
retractable microphone response signal amplifi ed 
in the passband from 500 to 5000 Hz and sent to a 
computer via an analog-digital converter.

The source of the sound stimuli for ABR registration 
were in-the-phone with a pre-chosen size ear bud. 

To register brain responses using pan silver chloride 
electrodes. The electrodes were fi xed at the border 
area on the scalp (the reference electrode) and 
mastoid region right and left (active electrodes). In 
studies of the inter-electrode resistance does not 
exceed 5 ohms, which was achieved by pre-treating 
the skin of a patient and using special conductive 
gels. When carrying out various types of stimulus 
ABR were used - acoustic click 100 ms, frequency 
tones 1000, 4000, 2000 and 500 Hz.

The acoustic impedance (AI) was performed on 
impedancemetry AZ- 28, Interacoustics (Denmark). 
In the measurement of middle ear pressure was 
applied to the probe tone frequency of 226 Hz 
intensity of 85 dB SPL. The results were evaluated 
according to the classifi cation of tympanometric 
curves, proposed by James Jerger.

results

As a result of the research, it was found that the 
same form of the disease can be accompanied by 
diff erent types of structural restructuring of the 
tonsils, which may have an impact on the clinical 
manifestations of the disease and is associated 
with its prognosis. At the same time, it was found 
that operated patients with low clinical effi  cacy of 
antibiotic therapy and preserved in vitro sensitivity 
of the isolated microfl ora to antibiotics in the 
removed tonsils had a similar pathomorphological 
picture. 

In the epithelial layer of the surface of the tonsils, 
in addition to areas of infi ltration of the epithelium, 
areas of its thinning or complete desquamation 
were very often recorded, less often - areas with 
the replacement of the integumentary epithelium 
with scar tissue. The data obtained allow us to 
recommend the study of the morphological 
structure of the removed tonsils to clarify the issues 
of pathogenesis, clinical course and prognosis of the 
disease [1].

Also, when conducting an immunohistochemical 
study with markers of proliferation and anti-
apoptosis, an increase in the proliferative and 
anti-apoptotic activity of lymphoid tissue cells in 
chronic tonsillitis of a simple form and a signifi cant 
decrease in these indicators in chronic tonsillitis of 
toxic-allergic forms of the 1st and 2nd degree were 
revealed [3]. The study of the microbial landscape 
on the surface of the palatine tonsils in chronic 
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tonsillar pathology before the start of therapy did 
not reveal signifi cant diff erences in the species and 
quantitative composition of the microbiocenosis of 
the mucous membranes in patients [10]. 

Scientists have analyzed the eff ectiveness of 
the treatment of staphylococcus in the palatine 
tonsils using Raman spectroscopy (RS). Based 
on the studied articles, spectral changes were 
established in the treatment of palatine tonsils 
with the antibiotic Amoxiclav. It was shown that 
at an antibiotic dosage of 500 mg/10 ml, the lines 
disappear at wave numbers 735 cm-1 and 783 cm-1, 
986 cm-1 and 1635 cm-1, corresponding to adenine, 
cytosine, proteins and amide I, which indicates the 
eff ectiveness treatment [9].

In connection with the foregoing, a proper 
clinical examination of healthy individuals and 
patients with the detection of chronic pathology of 
the pharynx, as well as carrying out activities related 
to the activation of body resistance factors and 
aimed at observing sanitary and hygienic norms of 
work and life, which will reduce the percentage of 
vegetation of microbial fl ora among members of 
construction teams [7].

Thus, the data of the clinical study indicate 
that the determination of the microbial fl ora of 
the palatine tonsils in chronic tonsillitis in specifi c 
conditions is not of decisive importance. At the 

same time, specifi c production and living conditions 
of the external environment can aff ect the 
relationship between macro- and microorganisms, 
to a certain extent determining the signifi cance of 
the latter in the pathogenesis of chronic tonsillitis. 
The dependence of the probability of occurrence of 
additional cases of respiratory diseases (up to 500 
cases per 1,000 children per year) on the content 
of suspended solids, fi ne fractions PM10, PM2.5, 
nitrogen dioxide, aluminum, manganese, solid and 
gaseous fl uorides, chrome [5].

Conclusion

The data obtained allow us to recommend the 
study of the morphological structure of the tonsils 
to clarify the issues of pathogenesis, features of the 
clinical course and prognosis of the disease.
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Patients with  AN 
(N=36)

Patients with SHL (N=180)

Number of patients (%) during the initial examination of TEOAE record-
ed: with 2 sides

92% 0%

one side 5% 0%

Number of patients (%), in which the re-testing TEOAE recorded: with 2 
sides

76% 0%

one side 0% 0%

Number of patients (%) who have disappeared during the second TEOAE 
examination

22% 0%

Table 1 

Comparative analysis of TEOAE in patients with auditory neuropathy and sensorineural hearing loss

Number of 
children

Incidence (%)

Raising thresholds Lowering thresholds Stability thresholds

ABR ОАE ABR ОАE ABR ОАE

SHL 180 12 7 9 11 79 82

AN 36 - - - - 100 100

Table 2

Changes in enrollment ratios ABR and TEOAE in repeated surveys
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