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Diagnostic Value of Different Types of Tinnitus
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ABSTRACT

Introduction: Tinnitus is the perception of sound when no external objective noise is present. It is not defined as an iliness, but rather
a symptom of an underlying process. Although it is a widely prevalent and distressing otologic issue, its pathological mechanism is
not entirely known.

Aim: The present paper aims to discover if tinnitus characteristics can guide us in the diagnosis of the pathology that produces it.

Methods: This paper uses literature review approach from various publications, including PubMed and The International Tinnitus
Journal which include discussed elements related to classification of tinnitus, characteristics of tinnitus, aetiology of different types
of tinnitus, and patient’s description of tinnitus. The study was conducted between December 2021 and June 2022 and included
publications dated from 1992 until 2022. The focus was on the characteristics of tinnitus and their capability to guide the diagnosis
process.

Results: 30 publications were found suitable for this research and described the proper characteristics of tinnitus and their
significance in the diagnosis process.

Conclusion: The characteristics of tinnitus do not have the ability to firmly diagnose the pathology which determines tinnitus, yet it
may guide the diagnosis.
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INTRODUCTION

Tinnitus is the perception of sound when no external
objective noise is present. It is not defined as an illness,
but rather a symptom of an underlying process. Although
it is a widely prevalent and distressing otologic issue, its
pathological mechanism is not entirely known.

Tinnitus is described in literature as a symptomatic
perturbation at any level of the elements forming the
auditory pathway and including the auditory cortex'.
Furthermore, some researchers concluded that noise
perceived by patients in the ear or head that persists
for at least 5 minutes, with twice a week interval defines
tinnitus’.

Epidemiologic studies illustrate that the prevalence of
tinnitus in the USA is 8% to 25.3% of the population? while
in Europe it represents 14.7% of the population (14% in
men and 15.2% in women). In addition, the prevalence
and severity of this symptom increase with age?.

MATERIALS AND METHODS

The present paper aims to discover if tinnitus
characteristics can guide us in the diagnosis of the
pathology that produces it. This paper is done using a
qualitative study design with the literature study approach
covering literature seeking, identifying, analyzing, and
useful interpreting previous studies that discussed
elements related to classification of tinnitus, characteristics
of tinnitus, aetiology of different types of tinnitus, and
patient’s description of tinnitus. Literature searching
was done from December 2021 until June 2022 and the
strategy used was online and manual search of suitable
articles. The International Tinnitus Journal and PubMed
were the major sources to collect literature in the full-text
original article manner published between 1992 and 2022.
In addition, reports from other sources, such as European
Manual of Medicine, Otorhinolaryngology, Head Neck
Surgery volume, Taylor’s Manual of differential diagnosis
and various expert online or magazine publications from
Romania that have relevant topics, were also used in this
study.

Some keywords taken into account for the searching
process: Objective and subjective and tinnitus; disease
and tinnitus characteristics or tinnitus description.
The inclusion criteria are literatures (1) in English or
Romanian; (2) published between January 1992 until
June 2022; (3) full text original article; (4) literature
review and experiments, inclusive of human studies; (5)
discussions about types of tinnitus, patient’s perception
of tinnitus, manifestation of tinnitus. Literature research
that exceeded the limit of time, were in other languages,
had forbidden access to the full-text paper, had little
to no details about the implication of diseases in the
development of tinnitus or were excluded.

RESULTS

In order to describe tinnitus, it is useful to differentiate
between objective and subjective tinnitus. Objective

tinnitus incorporates an existent endogenous acoustic
source such as a pathological middle ear, Eustachian
tube, soft palate or extra cranial or intracranial vessels.
This sound may also be heard using a stethoscope,
but those cases are rather scarce*. (Figure 1) contains
commonly encountered pathologies linked to this type
of tinnitus. Contrary to the aforementioned type, the
subjective type can only be heard by the affected patient
and is due probably to deficient neuronal plasticity in the
central auditory system. Thus, subjective tinnitus may
be considered a symptom of any pathology affecting
elements of the peripheral and/or central auditory system
which leads to disturbance of hearing. (Figure 2) contains
commonly encountered pathologies linked to this type
of tinnitus. Somatic tinnitus is described in literature
as a subtype of subjective tinnitus® 6. Which derives
from somatic disorders of the musculoskeletal system?
This type of tinnitus may be influenced by the patient’s
movement of the head, neck, eyes or upper torso’™°.
(Figure 3) contains commonly encountered pathologies
linked to this type of tinnitus.

General Characteristics: When differentiating between
the types of tinnitus, talking to the patient represents
the first step to orienting the diagnosis and building the
plan of management. There are several key questions
which firmly contour the type of tinnitus, its behavior and
severity. The characteristics of tinnitus can be divided into
several main categories as shown in (Table 1).

Nevertheless, when describing the type of noise perceived,
patients tend to compare the sound with various external
sounds such as nature, industrial, household, pulsating
or musical sounds. Depending on this comparison, the
described sound can be categorised into one of the
aforementioned types of tinnitus and may, furthermore,
guide the physician into finding a possible source of
tinnitus.

Objective Tinnitus Characteristics: Concerning the
pathologies that are linked to objective tinnitus, they
can be divided into 3 main categories: Vascular disease,
neurological disease and Eustachian tube dysfunction: 2,
(Table 2) illustrates common sound comparisons
and their link to the aforementioned pathologies.
Pulsatile tinnitus is used to describe a rhythmical sound
which may be heard when there is a modification of
the blood flow in the vessels near the ears correlating
with the heartbeat'®. This modification might be due to
generalized increased blood flow, in pathologies such
as severe anaemia, hyperthyroidism or thyrotoxicosis or
in physiological conditions such as pregnancy or effort-
demanding exercises. Local increased blood flow may be
duetotumoursoccurringinthe head and neckregionwhich
develop their own blood supplies. Remanent vessels after
birth such as stapedial artery are noted in literature as a
possible cause of pulsatile tinnitus. Surgically removing
the remanent stapedial artery leads to disappearance
of the pulsatile tinnitus*'®, The development of
atheromatous plaques or atherosclerosis in arteries of
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Objective

inni

t

tlus

spasm of the middle ear
— muscles or myoclonus of
soft palate muscles

abnormally wide
Eustachian tube

intracranial hypertension, glomus tumaour, angioma, aneurysm,
—  arteriovenous fistula, stenosisor thrombosis of extracranial or
intracranialvessels

systemic rheclogical diseases such as hyperglobulinaemia
or anaemia

Figure 1: Pathologies linked to objective tinnitus.
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Figure 2: Pathologies linked to subjective tinnitus.
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Somatic Tinnitus

organic or functional disease of the
cervical spine

temporomandibular joint or any other
orthopaedic or dental distress

emotional, mental or physical distress

Figure 3: Pathologies linked to somatic tinnitus.

Table 1: Characteristics of tinnitus revealed by anamnesis.

Characteristics of Tinnitus Revealed by Anamnesis

Localisation
Duration
Onset

Frequency

Accompanying symptoms
Intensity
Pattern
Visual analogue scale (range from 1 to 10)

Trigger

Alleviating/amplifying circumstances

Personal physiological/pathological history

Habitual and working environment

Recreational activities

Unilateral/Bilateral
Intermittent/Continuous
Acute/Chronic
Episodes per day/week/month/year
Hypoacusis, hyperacusis or phonophobia, vestibular complaints
Masking level by environmental noise(grade I-1ll)*
Fluctuant or constant loudness
Loudness and Annoyance

Existence of any kind of trigger(physical, mechanical, chemical
component/ exposure to any kind of noise)

Body position, body movement
Otorhinolaryngological diseases and surgery
Head trauma and/or other accidents

Internal, neurological, psychiatric or psychosomatic or orthopaedic
diseases

Other complaints (sleep disturbance, concentration and attention
problems, psychoemotional and psychosocial problems, etc.)

Family status-Profession
Live music, earplugs, contact sports, activities that require the usage of

different types of guns/explosives/fireworks, excessive usage of alcohol,

tobacco, drugs, etc.

*The tinnitus in a silent environment only (grade I); permanent tinnitus, but masked by moderate environmental noise (grade Il).

Tinnitus perceived in a relatively loud environment (grade Ill)

Table 2: Common sound comparisons and their link to pathologies for objective tinnitus.

Common Sound Comparisons and their Link to Pathologies for Objective Tinnitus

Intracranial/Systemic hypertension
Arteriovenous fistula (dural venous thrombosis)
Arterial murmurs associated with temporal bone

Paragangliomas

Myoclonus (palatine muscles, stapedius muscle, tensor tympani muscle)

Dysfunctional eustachian tube

the head and neck leads to turbulent blood flow, which
is, nonetheless, a possible cause of pulsatile tinnitus. As
illustrated in (Table 2) there are several pathologies which
produce pulsatile tinnitus, not in relation to the heartbeat
and which might be continuous. This pulsating sound
may be produced by muscles, such as tensor tympani
or stapedius in myoclonus. A dysfunctional Eustachian

Venous murmur, pulsating sound (heartbeat, swooshing or whooshing
Whistling, pulsating sound
Turbulent, pulsating sound
Pulsating sound (growth of the tumour might lead to hearing loss)
Rapid and intermittent click/punch sound
Ocean wave, click/crack/snap sound while breathing

tube correlates the pulsatile tinnitus to the rhythmicity
of breathing. Not only may tinnitus be perceived in
pathological conditions, but it also may be perceived
in healthy individuals with intact tympanic membrane,
who are stimulated to forcefully close their eyes or firmly
clench their teeth. This happens due to the contraction
of tensor tympani muscle. This means that the handle of
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the malleus is retracted making the tympanic membrane
to be tensed. Nonetheless, imaging procedures like CT,
MRA, and MRI help in contouring a clearer diagnosis and
indicate the exact localisation of the possible underlying
pathology.

Subjective Tinnitus Characteristics: When
characterising tinnitus, it is useful to determine its
localisation. Unilateral tinnitus on a clinical and imagistic
(CT/MRI) normal ear, followed by vertigo and/or hearing
loss indicates that there might be an otological pathology
such as Meniere’s disease or acoustic neuromameanwhile
other neurological signs and symptoms might indicate
that the cerebral, cerebellar and/or brainstem component
is affected. Clinically and/or imagistic abnormal ear is
a possible cause of unilateral tinnitus due to impacted
wax or otitis externa/media. In addition, patients tend to
complain of auricular fullness'”. Bilateral tinnitus might be
accompanied by hearing loss when the ear is affected
by otosclerosis, presbycusis, and ototoxicity or is the
sole symptom when there is metabolic, psychologic or
ototoxicity influence. Furthermore, bilateral tinnitus might
be due to head trauma'®?. Regarding the pathologies
linked to subjective tinnitus, they have been divided into
5 categories that represent the source of the tinnitus,
such as: Otological, ototoxic, neurological, infectious and
metabolic as shownin (Figure 4). Contrary to the objective
tinnitus, the subjective type appears to be influenced by
various pathologies and is described in several ways.

sImpacted wax

*Tympanic membrane perforation
=(Ofitis externa

=0titis media

= Aspirin
=MN3AIDs
=Aminoglycosides

sOtosclerosis +Cisplatin
#Acoustic Trauma +Methrotrexate
=Preshyacusis =\incristine

=NMenier's disease »Furosemide

=Erithremycin.Tetracycline, Vancomycin

Patients may describe their tinnitus as similar to nature
sounds, such as cicadas, crickets, winds, or household
and/or industrial sounds including falling tap water,
grinding steel, escaping steam, fluorescent lights or
running engines. This stems from the fact that there is
an abnormal neuronal activity at a subcortical level of the
auditory pathway. In other words, the similarity of tinnitus
with outside sounds is connected to the patterns stored
in auditory memory. The limbic system mediates this
connection?'.

Otological and Neurological Source of Tinnitus:
Obstacles that intervene in the physiological sound
transmission pathway (impacted wax, perforation of the
tympanic membrane, otitis externa, otitis media, and
otosclerosis) may cause conductive hearing loss and/or
tinnitus. This is generally temporary, depending on the
presence of the obstacle in the ear and may sound like
high-pitched cicadas, crickets, winds or rings. Regarding
acoustic trauma, presbyacusis, otosclerosis, etc., tinnitus
is described as a constant high-pitched whistling. In
contrast, Meniere’'s disease presents with fluctuant
tinnitus similar to a low-pitched buzzing. Moreover, the
tonality of Meniere’s disease tinnitus is between 125 Hz
to 250 Hz*.

Ototoxic Source of Tinnitus: Various chemical
substances may take part in the development of tinnitus.
On one hand, this may be due to medication overdose.

Neurological

+Head trauma

=Multiple sclerosis

=Acoustic neurinoma
=Cerehellopontine angle tumours

+Calcium channel blockers

=Antidepressants
=Quinine
sChloroquine
=Benzodiazepines
»Lidocaine
+Ethanol
=Mercury, Lead
=Etc.

=0titis media
+Lyme disease
=Meningitis
=Siphylis

sHyperlipidemia
sHyper/hypothyroidism
=Diabetes mellitus
=Hyperinsulinemia
sAnemia

=B12 vitamin deficiency
=Zinc deficiency

Figure 4: Pathologies linked to subjective tinnitus.
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On the other hand, it might be due to an underlying
pathology which determines high drug retention (for
example: Liver or renal failure). In such cases, patients
describe hypoacusis and difficulty in understanding
speech. Tinnitus is similar to a high-pitched noise and
may include sensation of ear blockage.

Metabolic Source of Tinnitus: Chronic pathologies
are cited in literature as possible aetiology for tinnitus.
Depending on the duration, severity and control of the
disease, metabolic modifications may play a role in the
development of this symptom. The characterisation of
tinnitus is similar to the aforementioned sources®. In
general, patients tend to locate their tinnitus at a pitch
above 3 kHz?* 2,

Somatic Tinnitus Characteristics: Although a subtype
of subjective tinnitus, somatic tinnitus differentiates itself
through the mechanism of appearance. It may appear
in organic or functional disease of the cervical spine,
temporomandibular joint or any other orthopaedic or
dental distress, emotional, mental or physical distress.
Cervical spine can be affected in different parts.

Patients who develop pathology at the craniocervical
junction tend to develop tinnitus which resembles a
unilateral or bilateral high-pitched whistle. Those who
present with lower cervical spine changes scarcely
complain of tinnitus. Modifications in C2-C3 or C3-
C4 regions are to be considered notable for tinnitus
manifested as splashing or crackling noises?.

Disorders of the temporomandibular joint frequently lead
to tinnitus due to muscle contractions, clenching of jaw or
bruxism. Tinnitus manifests itself as the sound of clicking
and popping?. In bruxism, the intensity of tinnitus is louder
upon awakening, while it may disappear during sleep but
return within a few hours during muscle contractions or
clenching of jaw. Although it depends on the mood of the
patient, tinnitus may be unnoticed or less disturbing or it
may affect the patient’s quality of life®.

It may be present in emotional, mental or physical
distress and it usually assembles musical tunes or voices
without understandable speech and at the same time
may also have similar characteristics as those described for
subijective tinnitus. This type of tinnitus is considered to be
a central type because it implies that there is reverberatory
activity within neural loops leading to difficulty in processing
the information in the auditory cortex.

DISCUSSION

There are several theories that are considered to
be involved in the development process of tinnitus.
Acknowledging those theories and correlating them with
the manifestation of tinnitus may be an important step
into accurately discovering the cause of this hearing
disturbance. It is crucial to differentiate between the
peripheric auditory system and the central auditory
pathway as detecting the component/s affected in one of
them may ease the path to an aimed diagnosis.

Edge or Contrast Theory: The organ of corti has outer
hair cells, which can be partially damaged by ototoxic
drugs or extreme noise. This leads to an increase in
the spontaneous activity and, thus, to changes in the
peripheral auditory pathway.

Discordant Theory: The inner hair cells seem to be the
source of tinnitus. Inner hair cells are more resistant to
ototoxic drugs and noise-induced trauma compared to
outer hair cells.

Dorsal Cochlear Nucleus: Exposing the dorsal cochlear
nucleus to extreme noise and chemotherapeutic drugs
has a role in damaging the outer hair cells of the cochlea,
therefore, generating tinnitus.

Crosstalk Theory: This theory includes patients with
acoustic neuroma (vestibular schwannoma). If the
auditory nerve fibres are intact and other cranial nerves
are affected, artificial synapses may grow between
individual auditory nerve an fibre, which leads to phase-
locking of the spontaneous activity of groups of auditory
neurons.

Auditory Neural Plasticity Theory: Cochlear damage
stimulates neural activity in the auditory pathway?. When
any component of the cochlea is affected, aberrant
pathways which try to adopt the affected part’s roles
emerge, leading to the generation of tinnitus®. Every
described theorytreats particular aspects ofthe generation
of tinnitus. Correlating them with the clinical and imagistic
results may explain the behaviour of tinnitus, as well as
may indicate its aetiology. The different characterisations
of the disturbant sound create a narrative for diagnosis.

CONCLUSION

Until now, literature has given little importance to the
sound type of tinnitus. The characteristics of tinnitus
do not have the ability to firmly diagnose the pathology
which determines tinnitus, yet it may guide the diagnosis.
Nevertheless, besides clinical aspects, the complete
diagnosis of any pathology still needs complementary aid
from CT, MRI, MRA, etc. When discussing tumours, the
gold standard of diagnosis remains the histopathology
analysis, even if the description of tinnitus given by the
patients might slightly help, meaning that it could give a
hint about the underlying disease.
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