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Introduction. Coronavirus disease 2019 (COVID-19) was first detected in China in December 2019
and declared a pandemic by the World Health Organization (WHO) on March 11, 2020 [1]. Coronavirus
disease 2019 (COVID-19) has become a major pandemic.

Reported symptoms of COVID-19 included cough (67.8%), fever (43.8%), increased sputum
production (33.7%), sore throat (13.9%), and nasal congestion (4.8%) [2]. Some patients had only
hyposmia and dysgeusia as initial symptoms. Olfactory dysfunction (OD), including anosmia and
hyposmia, is particularly pronounced among these symptoms in patients with COVID-19 and all these
clinical symptoms are widely described in modern literature [3,4,5,6].

In addition to olfactory and/or gustatory dysfunction, SARS-CoV-2 infection can lead to
neurological complications such as hearing loss, tinnitus, and/or dizziness. Despite extensive research, the
mechanisms and duration of the diverse neurological symptoms of COVID-19 remain unclear, as do the
pathogenesis that may underlie them. Direct toxic damage to the central nervous system, as well as
immunological and hypoxic mechanisms, have been discussed in connection with SARS-CoV-2 [7]. But
the impact of COVID-19 on the auditory system has received little attention so far.

In this article, we would like to consider the complaints and symptoms associated with the
auditory function that occur in the post-infection period in patients who have had this disease. And also,
to investigate and characterize the symptoms - tinnitus and hearing loss that occur after the elimination
of coronavirus infection, and their relationship with the severity of the disease.

Materials and methods. The aim of the study was to evaluate, investigate and characterize the
presence of symptoms such as tinnitus and sensorineural hearing loss in patients who had Covid-19, and
to identify the relationship of these symptoms with the severity of the disease.

We retrospectively analyzed from the period March-August 2022 the subjective and objective data
of 24 patients who consulted a laryngologist with complaints of tinnitus and/or hearing loss after covid-
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19. In all patients, the diagnosis of Covid-19 was confirmed by a PCR test. The severity of the disease was
mild to moderate.

Patients turned to the laryngologist with the corresponding complaints on an outpatient basis, 2-
3 weeks after infection. Patients were evaluated taking into account subjective (history and complaints of
patients) and objective (otoscopic picture, tone audiometry) data.

Results. A total of 24 patients (14 women and 10 men) with complaints of tinnitus and/or hearing
loss were studied, aged 18 to 75 years.

Of these, only 6 patients aged 18 to 32 complained of tinnitus after suffering from covid-19. There
were no hearing complaints in these patients. The objective data of these patients corresponded to the
norm, i.e., otoscopic picture and audiogram were within normal limits. The symptom of tinnitus in these
patients appeared during the illness and persisted in the period after recovery.

Among those studied, 14 patients aged 45 to 75 complained of hearing loss and tinnitus
immediately after covid-19 disease. Notably, these patients did not complain of hearing or tinnitus prior
to covid-19. The otoscopic picture was within the normal range. But on the audiogram, there was mild or
moderate hearing loss of the neurosensory type.

And only in 4 patients aged 68 to 75 years there was a deterioration in hearing and a change in
the height of tinnitus in the post-infection period. These patients were diagnosed with mild to moderate
sensorineural hearing loss prior to covid-19. The otoscopic picture was within the normal range. The
audiogram in all cases showed sensorineural hearing loss. Only one patient had the opportunity to
compare both audiograms (the new one taken after the illness and the old one made 2 years before the
disease), where there was a decrease in hearing by 10 dB compared to the original audiogram made 2 years
before the illness.

Discussion. We know that common causes of acquired SNHL include: labyrinth infections,
labyrinth or VIII nerve injury, ototoxic drugs, presbycusis, Méniére's disease, acoustic neuroma, and
systemic disorders such as diabetes mellitus, hypothyroidism, kidney disease, autoimmune disease, etc.
(8].

During the pandemic, it was repeatedly found in the literature that the course of COVID-19
infection can be complicated by a variety of neurological manifestations. Cases of sensorineural hearing
loss (SNHL), tinnitus and/or dizziness have been described during and after exposure to COVID-19 [9].

To date, various hypotheses have been proposed to explain the etiopathogenesis of neurological
symptoms that occur during the acute and post-acute phases of infection. Damage to the auditory-
vestibular system during SARS-CoV2 infection may be associated with direct damage to the structures of
the inner ear or with a virus-mediated immune response. Blood vessels, lymphatics and nerves, and in
some cases the meninges (as suggested by Degen et al. [8]), have been proposed as entry routes for the
virus [10].

Since the inner ear is vulnerable to viruses, sensorineural hearing loss (SNHL) occurs after
infection with SARS-CoV-2, often leading to long-term morbidity and poor quality of life. The high level
of chemosensory disturbances in patients with COVID-19 confirms the features of the neuroinvasiveness
of SARS-CoV-2, and the olfactory nerve may represent the point of entry of the virus into the central
nervous system [10-13], [abstract from Sensorineural Hearing Loss Post-COVID-19 Infection: An Update].

It is likely that many factors or a combination of mechanisms may be involved in the
etiopathogenesis of various symptoms, including SNHL. They may consist of hypoxia, immune-mediated
injury, coagulation disorders, and direct viral invasion/damage [14].

Despite the pathogenesis and various mechanisms of sensory hearing loss for the diagnosis of
SNHL in the first place, a detailed history is necessary. It is important to know whether the disease is
congenital or acquired, stationary or progressive, associated with other syndromes or not, involvement of
other family members, and possible other etiological factors. An accurate history, including previous
audiological events, is critical to guide the clinician in determining etiopathogenesis. To confirm this
disease, it is necessary to determine the severity of deafness (mild, moderate, moderate, severe, deep or
total). This can be clarified with audiometry. And also, an important role is played by determining the
location of the lesion, i.e., cochlear, retrocochlear or central, which means CT or MRI of the temporal
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bone, as well as a number of laboratory tests: blood tests (leukemia), blood sugar (diabetes), serology for
syphilis, thyroid function (hypothyroidism), kidney function tests and etc.

And all of these actions are aimed at early detection of SNHL, as steps can be taken to halt its
development, reverse or halt it, or start an early rehabilitation program much needed for communication
(lectures).

Before postulating an association with SARS-CoV-2, the above should always be ruled out and a
temporal correlation between infection and onset of hearing loss should be established. If there is one,
then at the peak of the infection, hearing loss is likely to occur, the bright signs of which are high fever
and malaise. Probably, during this period, the hematolabyrinth barrier is destroyed. Sometimes an
antigen-antibody complex or an immune response to a viral infection can cause sensory hearing loss
during the downstream course of the infection. Thus, the onset of hearing loss within 3 or 4 weeks of
Covid-19 disease may be due to infection [15] which requires a more detailed study of the relationship
between these two diseases.

Conclusions. One of the causes of hearing loss and, in particular, sensorineural hearing loss are
viral and bacterial diseases. Accordingly, COVID-19, as a viral infection, and SARS-CoV-2 are the cause
of sensorineural hearing loss and tinnitus. It is noteworthy that the severity of the course of the
coronavirus infection is not decisive in the development of disturbances in the sound-conducting
function. That is, even with a mild course of COVID-19, the virus can adversely affect the organ of
hearing, leading to tinnitus and hearing loss.

To diagnose sensorineural hearing loss and identify a connection with Covid, a detailed history
taking is necessary, it is imperative to conduct audiometry and, if necessary, determine the location of a
possible lesion, perform CT and MRI. In patients with a previous diagnosis of non-sensory hearing loss, a
comparison of the early and new audiograms is necessary to determine the level of hearing loss.

Further study of the relationship between Covid and sensory hearing loss is necessary for timely
diagnosis and initiation of treatment in order to avoid hearing loss in patients and the development of
tinnitus, which leads to a deterioration in the quality of life.
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SUMMARY

Coronavirus disease 2019 (COVID-19) was first detected in China in December 2019 and declared
a pandemic by the World Health Organization (WHO) on March 11, 2020. Reported symptoms were
cough, sore throat, nasal congestion, and olfactory dysfunction and all these clinical symptoms were
widely described in modern literature. In addition to olfactory and/or gustatory dysfunction, SARS-CoV-
2 infection can lead to neurological complications such as hearing loss, tinnitus, and/or dizziness. Despite
extensive research, the mechanisms and duration of the diverse neurological symptoms of COVID-19
remain unclear, as do the pathogenesis that may underlie them.

The aim of this study was evaluating and describe hearing disfunctions in post-Covid-19 patients.
24 patients were studied between March and August 2022. All patients were diagnosed with mild-to-
moderate Covid-19, as confirmed by a PCR test. Recovered patients visited to the laryngologist on an
outpatient basis 2-3 weeks after the disease with complaints of tinnitus and hearing impairment. The
evaluation of the results was carried out taking into account the anamnesis of patients (subjective data)
and otoscopy and audiometry data (objective data). It is noteworthy that the severity of the course of the
coronavirus infection is not decisive in the development of disturbances in the sound-conducting
function. That is, even with an asymptomatic course of COVID-19, the virus can adversely affect the
hearing organ, leading to hearing loss and tinnitus.
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