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1:Hearing loss

Purpose: To diagnose the hearing loss with Tuning Forks
Theory:

The sound signals are processed in three different areas of the ear: in the
outer ear (auricle and outer auditory canal), middle ear (eardrum, auditory
ossicles, and auditory tube), and inner ear (cochlea and vestibular system).
The actual auditory information is transmitted from the inner ear to the
brain by the auditory nerve.

Quter Ear
Gather sound waves

Inner Ear
Middle Ear Convert waves

Amplify waves to nerve impulses

There are generally two types of hearing loss:

 Sensorneural (when the inner ear is damaged, either the cochlear and or
cochlear nerve)

* Conductive hearing loss (when there is disruption of the sound reaching
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the inner ear through the normal method of using the tympanic membrane
and transmitting vibrations through the middle ear bones.)

A tuning fork is a metal instrument with a handle and two prongs or tines.
Tuning forks, made of steel, aluminum, or magnesium-alloy will vibrate at a
set frequency to produce a musical tone when struck. The vibrations
produced can be used to assess a person's ability to hear various sound
frequencies.

Tuning forks of different sizes produce different frequencies of vibrations
and can be used to establish the range of hearing for an individual patient.

A vibrating tuning fork held next to the ear or placed against the skull will
stimulate the inner ear to vibrate, and can help determine if there is hearing
loss.

Indication.
1-No special preparation is required for a hearing test with tuning forks.

2-No special aftercare is required. If hearing loss is revealed during testing
with tuning forks, the patient may require further testing to determine the
extent of the hearing loss.

3-There are no risks associated with the use of tuning forks to display for
hearing loss.
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2:Weber’s Test

Procedure

Fig. 3: YWeberiest The tuning forkis held agansi the crown
ofthe head.

Strike the tuning fork and place
it centrally on top of your head. Observe how you can hear the

Sound with both ears.

- Then, plug one ear with a finger and repeat the experiment

The tuning fork is placed on the middle of the head. If the ears are healthy,
the sound of the tuning fork can be heard with the same volume in both
ears. If one then plugs one ear with a finger, the sound can be heard louder

in this (plugged) ear.

A normal result: is when the patient can hear the tuning fork tone in both
ears equally. The tone produced when the tuning fork is placed along the

center of the skull, or face, sounds about the same volume in each ear.

An abnormal result: is when the patient can hear the tuning fork tone in one
ear more than the other. The volume of sound vibrations conducted
through parts of the skull and face in the Weber test can indicate which ear

may have a hearing loss.



3:Rinne’s Test

Procedure

Fig. 2 Rinnetest The tuning forkis held aganst the bone betind the ear (ricture on the lef) andin
front of the ear (picture on the ght)

Strike the tuning fork lightly and then place the base of the tuning fork
firmly on the bone of the mastoid on one side. Be sure to place the fork
directly on the bone rather than on the tissues surrounding it. Once the
Patient can hear this; place the prongs of the tuning fork 1 cm away from
the external auditory canal and ask if the noise is louder when placed

against the bone or when held up next to the ear.

If the patient can hear the sound better when the tuning fork is placed on
the mastoid then it would appear that this patient has a conductive hearing
loss on that side.

Normal results

With the Rinne test, a person will hear the tone of the vibration longer and
louder when the tuning fork is held next to the ear, rather than when it is
held against the mastoid bone.

Abnormal results

The Rinne test detects a hearing loss when a patient hears a louder and
longer tone when the vibrating tuning fork is held against the mastoid bone
than when it is held next to the ear



4:Bone conduction

Purpose: Examine the bone conduction of
sound in the human body.

Theory:

Sound spreads not only in air or gases, but
also in liquids and solid bodies. The
individual bones of the human body are
joined by the skeleton so that the sound can s s feis e sar vaious aferertsores trers cotarvone
be conducted from one bone to the skull and into the inner ear. In general,
this conduction is quicker and more effective than through the air. Below
the upper torso, however, the conduction to the ear is affected by high losses,
which is why in this case one can only feel the vibration of the bone without
actually hearing a sound.
In medical science, a difference is made between auditory problems that
are caused by sound conduction disorders and those that are caused by
sound sensation disorders. Sound sensation takes place in the inner ear and
in the nerve pathways to the brain, whereas sound conduction is the sound
transport from the outer ear via the middle ear to the inner ear. Age-
related hearing loss and acute hearing loss are sound sensation disorders,
whereas an inflammation of the middle ear impairs the sound conduction.

Procedure
-Strike the tuning fork with the striking hammer and bones of the body:
forehead, jaw holds it against various different, breastbone, elbow, etc.

If the tuning fork is held against the bones in the area of the head or upper
torso, one perceives a sound. If the bones are located on the right-hand side
of the body, the sound can be heard well in the right ear, and if the bones
are located on the left-hand side of the body, it can be heard well in the left
ear. The further the bone is located away from the head, the quieter the
sound will be or one can only feel the vibration of the bone.

If the sound is not perceived quieter in the affected ear (sound sensation
disorder), but louder, then there is probably a sound conduction disorder.
Just like in a plugged ear, the sound cannot be carried off correctly.



Degrees of hearing loss

. Normal hearing (0-25 dB): At this level, hearing is within normal limits.

. Mild hearing loss (26-40 dB): Mild hearing loss may cause inattention,
difficulty suppressing background noise, and increased listening efforts.
Patients with this degree of loss may not hear soft speech.

. Moderate hearing loss (41-55 dB): Moderate hearing loss may affect
language development, Patients with this degree of loss have trouble
hearing some relaxed speech.

. Moderate-severe hearing loss (56-70 dB): Moderate-severe hearing loss
may cause difficulty with speech and decreased speech fluency. Patients
with this degree of loss do not hear most conversational -level speech.

. Severe hearing loss (71-90 dB): Severe hearing loss may affect voice
quality.

. Deep hearing loss (>90 dB): With profound hearing loss (deafness),
speech and language weaken.

Decibel: dB: Is the smallest change in intensity between 2 sounds that the
human ear may identify



