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ABSTRACT  
 

Tinnitus is caused by auditory dysfunction, and it affects about 10 -15% of the adult population. 

fortunately, in most cases, it is not dangerous however, in 20% of cases it can be life-disturbing 

especially with aging. Several types of therapies have been found to have a rule in the management of 

tinnitus including voice therapy, vagus nerve stimulation, hyperbaric oxygen therapy as well as a 

pharmacological intervention using several medications such as anesthetic, anticonvulsant, 

antidepressant anxiolytic, and antihistamine. The focus of treatment for tinnitus should include the 

annoyance associated with the tinnitus. Therefore, tinnitus retraining therapy (TRT) principle which 

includes meticulous diagnosis, educational counselling, and sound base therapy should be followed in 
all patients. The optimal results in the management of tinnitus can be achieved by proper counselling 

and patient education, in addition to providing an acoustic environment and the use of drugs that control 

some of the symptoms associated with tinnitus.  
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Introduction 
Tinnitus refers to a sound that is not caused by an external sound source, this means that only a person 

with tinnitus can hear a sound in the ear that can be whistling or humming (Ziai et al., 2017). It is 

estimated that 10-15% of the population has tinnitus, but most do not treat it, this is due to a lack of 

knowledge and the fact that most people do not know who to turn to (McCormack et al., 2016). Some 

cases are mild, but some require more specific treatment to address potential long-term effects. These 

may include sleep and concentration disorders, stress, or social isolation (Ziai et al., 2017). Tinnitus is 

often described as ringing in the ears, but it can also occur as a buzzing, rattling, or whistling sound, or 
just general noise in the ears. The sound can always be the same or vary and can only affect one or 

both ears (Schlee et al., 2018). Millions of people find tinnitus distressing, but few are aware of the 

various methods that can help them manage tinnitus to reduce irritation (Phillips & McFerran, 2010; 

Hoekstra et al., 2011; Meng et al., 2011; Baldo et al., 2012; Bennett et al., 2012; Hobson et al., 2012; 

Hilton et al., 2013; Espinosa-Sánchez et al., 2014; Hoare et al., 2014; Person et al., 2016). Although 

there is no cure for tinnitus, there are several effective counseling and management techniques 

available.  

The goal of sound therapy is to reduce awareness of tinnitus by providing the ears with sounds that 

actively mask and divert attention away from it (Roberts et al., 2013). Over time, the brain is trained to 

ignore tinnitus because a lack of attention allows the brain to classify it as irrelevant and confuse it with 

the background (Weisz et al., 2005). If a person has both tinnitus and hearing loss, using a hearing aid 

makes it easier to listen in general and helps reduce awareness of ringing in the ears (Cuny et al., 

2004). According to Møller (2016), PhonakR hearing aids also provide additional support for tinnitus by 

providing sounds that can be used in sound therapy. Stress and anxiety can make tinnitus worse, so 

they should be brought under control to prevent tinnitus from growing worse. Adequate night sleep, 
smoking cessation, and exercise are good for health, so they are helpful in the fight against tinnitus 

(Dawes, et al., 2020). 

Impact of tinnitus 

Certain types of tinnitus are associated with hearing loss caused by aging. With aging, the number of 

nerve fibers in the ears decreases, this can often cause hearing problems associated with tinnitus 

(Møller, 2016). Loud noise is one of the most common causes of tinnitus. If people have been exposed 

to loud music, the sounds of shots or explosions, or loud construction or garden machinery, they may 

have symptoms of tinnitus (Bennett et al., 2012; Hoare et al., 2014; McCormack et al., 2016). 

Sometimes blockages caused by ear wax can cause tinnitus (El-Shunnar et al., 2011). Certain 

medications can cause tinnitus (Scherer et al., 2019). In this case, tinnitus is a side effect rather than a 

disease. In addition, upper respiratory tract infections and jaw joint (TMJ) can induce tinnitus-like 
symptoms. 
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People are sometimes faced with situations where a patient says they have had tinnitus after starting a 

medication and would like to know that that medication may be the cause of the tinnitus (Seligmann et 

al., 1996). It is difficult to give such a clear and reasoned answer to this question. There can be 

numerous reasons why tinnitus has started. It usually results from a combination of several factors over 

a longer period (McFerran et al., 2019). Recent events, such as starting taking medication could be the 

initiation of the tinnitus, but on the other hand, it may have nothing to do with the onset of tinnitus 
(Seligmann et al., 1996). Nevertheless, some particular change in life, such as starting medication, is 

easily linked in thought to tinnitus that started at the same time (Salvi et al., 2021). However, tinnitus is 

quite a common ailment and also nowadays medications are used in great amounts. These together 

naturally increase their likelihood of occurring at the same time. Nevertheless, tinnitus is very rare 

compared to many other drug-induced side effects. However, they have been repeatedly reported, 

suggesting that tinnitus may be linked to the side effects of certain medications (Henry et al., 2014). 

The Ototoxicity of certain drugs is the cause of tinnitus. Ototoxicity refers to damage to the inner ear 
due to ingestion of or exposure to certain drugs or chemicals (Henry et al., 2014; Salvi et al., 2021). It 

can lead to the destruction of sensory hair cells in the inner ear and thus cause hearing loss and tinnitus 

(Claussen, 1996). The damage and consequent hearing loss and tinnitus may be permanent or 

temporary, depending on the drug, its dose, and the length of the course. Such drugs include e.g. 

Aspirin, Quinine, non-steroidal anti-inflammatory drugs, certain antibiotics, cytostats, and diuretics 

(Claussen, 1996).  

However, there are far more drugs that have not been shown to have an ototoxic effect in studies 

(Claussen, 1996; Henry et al., 2014; Salvi et al., 2021). Nevertheless, their association has been 
reported and has also been mentioned as a side effect of many such drugs. Such drugs include e.g. 

statins, antihypertensive, and antidepressants (Claussen, 1996). However, the causal link between 

these is unclear, but their effect cannot be completely ruled out either. It can be a complex and long-

term combination of very many factors where the effect of the drug is either minor or significant 

(Langguth et al., 2019). The onset of tinnitus with medication can also be a mere coincidence. One 

significant factor may be that the disease itself is a major stressor that initiates and intensifies the body’s 

stress response. The stress response is known to play a significant role in tinnitus and there are strong 

indications of its possible effect on the onset of tinnitus (Mazurek et al., 2015). 

No medication prescribed by the doctor should be stopped or changed on people's own. The doctor 

should be informed if people suspect that the medicine has caused tinnitus. Under no circumstances 

should tinnitus be underestimated as a side effect, as tinnitus can have serious consequences 

(Kleinjung & Langguth, 2020). Primarily, it would be a good idea to find out if there is a connection 

between medication and tinnitus. This can be seen, for example, by taking a break from medication to 

find out its effect on tinnitus. The effect of changing the dose size should also be investigated. 

Medication can be critical to the illness, so taking a break is out of the question (Hall et al., 2019). 
People should try other similar medicines. However, it is especially important to weigh tinnitus as a side 

effect of the consequences of untreated disease (Kim et al., 2015). 
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Drug Therapy for Tinnitus 

There are many causes of tinnitus ringing in the ear or humming. Up to half of the population has to 

experience transient tinnitus and up to half a million patients live chronically with the problem (Heller, 

2003). Tinnitus can occur as a result of ear disease or noise injury, for example. It can start after dental 

treatment or as a side effect of some medications (Crummer & Hassan, 2004). There are numerous 

causes of tinnitus, so there are different treatments. Tinnitus can come from dizziness problems, for 

example. When a person tries to keep himself upright, the necks also stiffen and are in a bad position 
(Crummer & Hassan, 2004). The first and most cost-effective treatment is to try thus called post-

dizziness treatment, which can also help with tinnitus. According to Crummer and Hassan (2004), 

tinnitus can also come as a result of ear disease. The cause may be, for example, inflammation. A 

common cause of tinnitus is also noise injury. Those exposed to loud noise, for example in an explosion 

accident, can be treated with hyperbaric oxygen therapy immediately after the accident. On the other 

hand, treating teeth, biting, and biting problems can also make tinnitus go away (Crummer & Hassan, 

2004;  Widen & Erlandsson, 2004). 

Voice therapy 

Voice therapy is one of the basic pillars of tinnitus treatment for all levels of tinnitus: in mild tinnitus, it is 

usually sufficient to avoid silence by enriching the sound environment and the knowledge that voice 

therapy can be controlled by covering up, i.e. masking, tinnitus whenever it feels disturbing (Arts et al., 

2016). The goal of voice therapy in acute tinnitus is to help prevent subconsciously easily sensitized 

nerves and in chronic tinnitus to make the patient tolerate the tinnitus so that it no longer harms patients 
and thus causes no anxiety or fear and thus reduces the stress response it causes (Kochilas et al., 

2020). Voice therapy for tinnitus consists of three parts. Enriching, masking, i.e. masking, and 

customized sound therapy for the sound environment. Enriching the sound environment means adding 

a muffled background noise if it is not naturally sufficient, such as indoors and especially in the evenings 

(Hobson et al., 2012; Hoare et al., 2014). The purpose is not to consciously listen to the sounds of the 

environment, but to allow them to unknowingly suppress tinnitus to the unheard status. This helps focus 

on other chores and makes it easier to fall asleep (Hobson et al., 2012). Suitable sound sources for 
enriching the sound environment include radio (music or noise), alarm clock, fan, refrigerator, humidifier, 

and other electrical devices that maintain a steady sound (Møller, 2016). 

Masking means covering the tinnitus with an external sound source and is recommended whenever the 

tinnitus is disturbing. This avoids the intensification of tinnitus in the acute phase and the exacerbation 

of the resulting stress reaction and other symptoms. In chronic tinnitus, masking enrichment of the 

sound environment can make tinnitus unnoticeable, and thus habituation or habitation can take place 

more easily (Hobson et al., 2012). Chronic tinnitus does not aim to completely cover the tinnitus, but 

only partially and thus reduce the contrast. Natural water sounds such as a shower, a crackling rain, 
the roar of waves, a waterfall, and a fountain are best for covering (Ziai et al., 2017). People can also 

use music. Tailor-made sound therapy is sound material made individually based on the hearing and 

tinnitus profile, which is to be listened to according to the treatment schedule for 2-3 hours a day. 
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Because it is a learning process, it requires repetition and commitment to a long-term and daily 

treatment program to succeed. The sound material is best suited for music, but it can also be natural 

sounds such as rain sounds and other water noises, wind sounds, sea sounds, and the singing of birds. 

By the principles of music therapy, the sound should be pleasant, not overbearing, music, and even 

preferably pleasing music (Kronenberg et al., 1992; McCormack et al., 2016). 

Vagus nerve stimulation (tVNS) 

Vagal nerve stimulation is intended to affect the stress response caused by tinnitus. Through the 

electrode attached to the ear bundle, i.e. the tragus, the vagus stimulator device provides a slight 

electrical current that stimulates the small ear branch of the vagus nerve. It plays a key role in the 

function of the parasympathetic part of the autonomic nervous system. It regulates all the functions of 

the body. Stimulation of the vagus nerve thus stimulates the parasympathetic autonomic system and at 

the same time attenuates the sympathetic system and thereby the production of stress hormone 
secreted by the adrenal glands, and thus anxiety and fear do not dominate the mind (Schlee et al., 

2018). Reducing stress relieves tinnitus because stress hormone-enhanced tinnitus decreases due to 

decreased bioelectrical activity. Vagus nerve stimulation also has a general sedative and relaxing effect, 

and side effects are very minor and not permanent. 

Hyperbaric oxygen therapy (Hbot) 

Hyperbaric oxygen therapy (Hbot) is often helpful in the acute phase of tinnitus if treatment is started 

less than six weeks after the onset of tinnitus. In acute tinnitus, we recommend hyperbaric oxygen 

therapy if the tinnitus does not show signs of attenuation within a week. Also in the case of long-lasting 

tinnitus, treatment comes into question if the tinnitus has worsened. In the treatment, the patient 

breathes 100% oxygen at an overpressure of 1.0 to 1.5 bar, which corresponds to a diving depth of 10 

to 15 meters. The treatment increases the oxygen content of the inner ear fluids by about 500% and 

thereby provides the inner cells of the inner ear with optimal conditions for the spontaneous repair of 

damage (Bennett et al., 2012). 

PHARMACOLOGICAL THERAPIES 

Some drug therapies normally prescribed for tinnitus are not specific for tinnitus, drugs are used with 

the specific purpose of fighting the anxiety and depression resulting from the onset of tinnitus (Langguth 

et al., 2019; Kleinjung & Langguth, 2020). Among the drugs normally used: 

1. Vasoactive drugs - These drugs work by increasing blood flow both systemically and locally 

(Acheson et al., 2009). 

2. Local anesthetics – It causes motor paralysis and temporary sensory reversibly blocking the 
conduction of the nerve impulse. They can cause side effects on the central nervous system, 

such as convulsions, dizziness, nausea, drowsiness, tremors, and vision changes (Rosenberg 

et al., 1998). 
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3. Melatonin: Some controlled studies have evaluated the melatonin administration effects in 

patients with tinnitus. While no significant changes were found in the perception of tinnitus in 

treated subjects compared to placebo, it appears that melatonin can improve patients' sleep 

disturbance (McFerran & Phillips, 2007). 

4. Homeopathic medicines - The homeopathic medicines used in patients with chronic tinnitus 

did not show greater efficacy of these medicines compared to placebo (Hoekstra et al., 2011). 

5. Anticonvulsants – As tinnitus condition is often associated with the hyperactivity of the 
auditory system, anticonvulsants such as Carbamazepine, could be potentially used for tinnitus 

(Baldo et al., 2012).  It is because anticonvulsants tend to enhance the activity of the GABA 

neurotransmitter to substantiate the inhibition of the central auditory system.  

6. Antidepressants – Studies have demonstrated a high association between depression and 

tinnitus condition. Therefore, antidepressant drugs are used to relieve tinnitus-associated 

depression, anxiety, and stress. The use of nortriptyline, a TCA (tricyclic antidepressant), tends 

to reduce the tinnitus loudness, depression scores, and tinnitus disability scores among patients 
suffering from serious tinnitus conditions (Kim et al., 2021). 

7. Antihistamine – Antihistamine drugs are used to treat significant factors contributing to the 

onset of tinnitus condition. As consistent physical pressure extending towards the cochlea often 

leads to tinnitus condition, antihistamine could reduce the tinnitus incidence by lowering the 

pressure in the tympanic cavity. Moreover, antihistamines tend to provide a drying effect to the 

auditory tubes, therefore, improving their function during tinnitus (Salvi et al., 2009; Jufas & 

Wood, 2015). Some common side effects of these drugs include anxiety, sedation, etc.   

8. Anxiolytics – Anxiolytics such as Benzodiazepines (BDZs), tend to bind with the gamma-
Aminobutyric acid (GABA) receptors while reinforcing its inhibition activity. Benzodiazepines 

tend to inhibit the tinnitus from extending toward the acoustic centers. Moreover, BDZs also 

promote sleeping while reducing the expression of anxiety associated with tinnitus (Salvi et al., 

2009; Jufas & Wood, 2015). Some prominent side effects of BDZs include personality changes, 

sedation, memory failure, and drug dependence.  

9. Calcium channel blockers – The development of tinnitus is often triggered due to the 

concentrations of calcium within or outside of the cochlear cells. However, some studies have 

also indicated the contradictory effects of some calcium channel blockers such as nimodipine, 
among patients suffering from tinnitus (Salvi et al., 2009; Jufas & Wood, 2015; Kim et al., 202).              
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SOUND ENRICHMENT THERAPY 

On a physical and psychological level, music has a dual psychotherapeutic effect. Music evokes specific 

sensations and moods, it can trigger unconscious mechanisms, it can help to strengthen the ego, and 

it can act as a bridge between the conscious and unconscious, allowing the impulses and complexes 

that cause conflicts and neuro-psychic disorders to emerge at the conscious level, unblocking 

repressions and resistances through the cathartic tension-liberation process (36-40). The limbic cortex, 

which is connected to the orbitofrontal-mesial cortex, the septal nuclei, the amygdala, the 
hypothalamus, some nuclei of the mesoncephalus, and the pons, is the nerve pathway's fulcrum; the 

various sections of the limbic system are then connected (Hobson et al., 2012; Hoare et al., 2014; Arts 

et al., 2016; Kochilas et al., 2020). 

 

As a result, listening to musical works with relaxing effects, limited variations, and very uniform tones is 

related to some relaxation activities. These tapes are recorded at a constant frequency that must match 

the frequency of the patient's tinnitus. The fundamental note or basic sound, which is comparable to 
tinnitus, blends with the melody to provide a welcome break from the monotony (Hobson et al., 2012; 

Hoare et al., 2014; Arts et al., 2016; Kochilas et al., 2020). In any event, great effort is taken to select 

tunes that are unrelated to memories or specific situations encountered in everyday life (works, famous 

songs, advertisements, soundtracks, etc.). Sound Therapy aids habituation by reducing the influence 

of tinnitus and neuronal activity in the auditory system, as well as the auditory system's connection to 

the limbic and autonomic systems. As a result, the intensity of the tinnitus and related activities 

decreases, making tinnitus habituation easier (Hobson et al., 2012; Hoare et al., 2014). 

 
Conclusion 

Medical examinations are appropriate if tinnitus develops rapidly, is associated with other symptoms 

such as dizziness or rapid hearing loss or is unilateral or fluctuates with the heart rate. Examination of 

a patient with tinnitus may also be appropriate to determine if the cause is a treatable disease, such as 

Meniere’s disease or otosclerosis. In addition to the tinnitus retraining therapy (TRT) treatment 

mentioned above, tinnitus can be treated with sound treatments that use noise or, for example, Natural 

Tones, to cover the tinnitus and refresh the auditory pathway. There is no reliable research evidence 

for drug treatments for tinnitus. For some, medication to improve blood circulation in the inner ear either 
by the direct effect of vasodilators that result from the relaxation of smooth muscle in the arteries e.g., 

nitrate, or through the blockage of some vasoconstriction pathways e.g., calcium and angiotensin. In 

Meniere's disease, a dehydration medication may still be helpful. In some cases, people with very 

disturbing tinnitus can be helped by treating side effects such as depression and insomnia.  
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Tinnitus is a phantom sensation that occurs when damage or dysfunction of a mussel causes 

hyperactivity of the auditory neural network, first in the auditory nuclei of the brainstem, then higher up 

in the auditory canal area. Almost everyone has tinnitus, most just don't notice it. If negative and 

frightening emotions are associated with tinnitus, the body's normal adaptation to tinnitus is prevented, 

the disruption of tinnitus is subconsciously intensified, and stress response may develop. Close 

connections of the auditory pathway to the limbic system can cause sleep disturbances, anxiety, and 

depression. All tinnitus patients should be treated according to TRT principles, and the target should be 
the patient, not the symptom. Treatment should focus on reducing the annoyance, not just eliminating 

the phenomenon. Therefore, proper teaching and counselling are a mainstay of tinnitus treatment, 

which should be combined with acoustic treatment, which is considered specific treatment, and possibly 

medical supportive treatment. 
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