The Ear – Hearing and Balance

Using the model of the ear, your textbook and the poster on The Ear – Organs of Hearing and Balance, identify the divisions and structures of the ear.

Observation of Ear anatomy (pp. 583-584)

      Hearing and equilibrium are located in the ear and are anatomically associated with each other.  The ear is divided into three anatomical divisions.  

External or outer Ear 

Visible portion of ear is responsible for collecting and directing sound waves to the eardrum.  The auricle is the fleshy skin flap over cartilage that collects sound waves.  The sound waves are directed toward the external acoustic meatus to strike the tympanic membrane or tympanum (eardrum).

Middle Ear (pp. 585 – 586)


The middle ear begins at the tympanum and is an air chamber located within the temporal bone (p. 206 and p. 209).  It contains the three auditory ossicles, which amplify and transmit sound waves to the inner ear.  Identify the location and position of the auditory ossicles.  Locate the auditory tube, also called the pharyngotympanic or Eustachian tube.  What is the function of the auditory tube?  What is the normal position of the auditory tube?  


Otitis media (p. 585) is a middle ear inflammation.  Review the poster Understanding Middle Ear Infections.  What is an otoscope and how is it used?   What is myringotomy?  What is a ventilation tube and what is its purpose?

Internal or inner Ear (pp. 584 – 587)


This contains the sensory organs for hearing and equilibrium.  Identify the bony labyrinth of the inner ear.  Distinguish between the bone labyrinth and the membranous labyrinth.  The bony labyrinth is filled with a fluid called perilymph which suspends the membranous labyrinth.  


Cochlea



It contains the receptor structures for hearing.  


Vestibular complex



This is a combination of the vestibule and semicircular canals.  These structures are associated with position and balance.  
Which cranial nerve is sensory nerve for hearing and balance?



What is the specific function of the semicircular canals?

Confirm your identifications with your intructor
Homeostatic Imbalances of Hearing (pp. 593 – 594) OYO

Homeostatic Imbalances of Equilibrium (p. 598) OYO
Dysfunctions of hearing and balance
Factoid: Human communication is in the range of 200 and 8000 hertz.  Young people can hear as high as 20,000 hertz.  

1.  Otitis Media – Inflammation and infection of the middle ear.   Typically, acute otitis media follows a cold: after a few days of a stuffy nose the ear becomes involved and can cause severe pain. The pain will usually settle within a day or two but can last over a week. Sometimes the ear drum ruptures discharging pus from the ear, but usually the ruptured drum will heal rapidly.

At an anatomic level, the typical progression of acute otitis media occurs as follows: the tissues surrounding the Eustacian tube swell due to an upper respiratory infection, allergies, or dysfunction of the tubes. The Eustachian tube remains blocked most of the time. The air present in the middle ear is slowly absorbed into the surrounding tissues. A strong negative pressure creates a vacuum in the middle ear. The vacuum reaches a point where fluid from the surrounding tissues accumulates in the middle ear.  

2.  Hyperacusis – Extreme sensitivity to noise – can be caused by exposure to loud noise, or paralysis of an attenuating muscle, the stapedius.  Paralysis of the stapedius allows wider oscillation of the stapes, resulting in heightened reaction of the auditory ossicles to sound vibration.
3. Presbycusis – age related hearing loss.  Tends to start with higher frequencies, moving down into the voice range.  Typical upper limit of hearing at age 50 is about 11,000 hz.
4.  NIHL – Noise induced hearing loss – There are two basic types of NIHL: NIHL caused by acoustic trauma and gradual developing NIHL.  Acoustic trauma can be due to explosions, gunfire, etc.  Gradual NIHL is repeated exposure to loud sounds over a period of time.  This would include musical concerts, workplace noise, and IPOD’s.  Over 85 dB(A) of noise for 8 hours per day is the OSHA limit.  NIHL usually occurs first at high frequencies (3000- 8000 hz) and then spreads down to low frequencies.  See the website:  http://www.dangerousdecibels.org/ which has a “virtual exhibit” 
5.  Tinnitus – is the perception of sound in the human ear in the absence of corresponding external sound.  Pulsatile tinnitus is usually objective in nature, resulting from altered blood flow or increased blood turbulence near the ear.  Subjective tinnitus may be due to excessive exposure to loud noise, or ototoxic medications. 

6.  Meniere’s Syndrome – (reference Wikipedia)
· Periodic episodes of rotary vertigo (the abnormal sensation of movement), nausea, or dizziness. 
· Fluctuating, progressive, unilateral (in one ear) or bilateral (in both ears) hearing loss, often initially in the lower frequency ranges. 
· Unilateral or bilateral tinnitus (the perception of noises, often ringing, roaring, or whooshing), sometimes variable. 
· A sensation of fullness or pressure in one or both ears. 
Creative uses of deafness:


The mosquito – high frequency sounds designed to prevent loitering of younger people


“Teen Buzz” or “Mosquito ringtone” – A modulated 17kHz sound that most people over 20 years of age cannot hear.  

Check this website to hear various high frequencies and test yourself: 

http://saunderslog.com/2006/06/12/the-mosquito-ring-tone-this-adult-can-hear-it/
Study of the ear, using the Somso Ear Model
(You are responsible for the Bold type items)
A. External Ear  -  The auricle is supported by the ear cartilage and forms the entrance to the external auditory canal, which is closed internally by the tympanum.
1. External Auditory Canal

2. Tympanic Membrane (Ear Drum)

3. Tympanic Ring

B. Middle Ear (Auris media) 
4. The Tympanum

5. Position where the Eustachian tube enters the tympanum

6. Opening of the Eustachian tube into the nasopharynx 

7. Malleus (Hammer)

a. Capitulum

b. Handle 

c. Lateral process

8. Incus (Anvil) 

a. Short process
b. Long process

9. Stapes (Stirrup)
a. Capitulum

b. Anterior and Posterior Crus

c. Base-Plate

10. Lentiform nodule of incus
11. Cord of the tympanum

12. Tensor muscle of the tympanum – (Noise Attenuator)

C. Inner Ear (Auris interna) - The most important part of the organ of hearing consists of a bony capsule, which encloses a membranous structure of approximately the same shape, the so-called membranous labyrinth.  The bony labyrinth is enclosed in the pyramid of the petros portion of the temporal bone, and consists of three parts: the vestibule, the semicurular canals and the cochlea (which resembles a snail).  
13. Vestibulum (The vestibule)

14.  Fenestra vestibuli  (this is closed by the stirrup)
15.  Promontory (Promontorium)

16. Fenestra cochleae

17-19 – Semicircular Canals

17.  External Semicircular canal (a entrance)

18.  Anterior Semicircular canal (b entrance)

19.  Posterior Semicircular canal (c entrance)

20.  Cochlea (“the snail”)

21.  Vestibulocochlearis Nerve
(Number 22 – 25 are visible by gently separating the halves of the model)

22. Vestibular canal

23.  Tympanic canal
24. Duct of the cochlea

25. Organ of Corti
Study of the ear, using the 3B Ear Model

(You are responsible for the Bold type items)

A. External Ear  -  The auricle is supported by the ear cartilage and forms the entrance to the external auditory canal, which is closed internally by the tympanum.
1. Auricle
2. External acoustic meatus

3. Tympanic Membrane (Ear Drum)

4. Tympanic Ring

B. Middle Ear (Auris media) 

5. Tympanic Cavity
6. Tensor tympani muscle– (Attenuator)

7. Eustachian tube 

8. Malleus (Hammer)

9. Incus (Anvil) 
10. Lenticular process
11. Stapes (Stirrup)

C. Inner Ear (Auris interna) - The most important part of the organ of hearing consists of a bony capsule, which encloses a membranous structure of approximately the same shape, the so-called membranous labyrinth.  The bony labyrinth is enclosed in the pyramid of the petros portion of the temporal bone, and consists of three parts: the vestibule, the semicurular canals and the cochlea (which resembles a snail).  
12. Vestibulum (The vestibule)

13.  Oval window
14. Round window
15-17 Semicircular Canals

15.  External Semicircular canal
16.  Anterior Semicircular canal 
17.  Posterior Semicircular canal 
18.  Cochlea (“the snail”)

19.  Vestibulocochlear Nerve

Test yourself!

Identify the following parts of the ear, and explain their functions, using the Somso Models:

Somso Model number: (3B Model number in parenthesis)
1 (2) ____________________________________________________________________

2 (3) ____________________________________________________________________
5-6 (7) __________________________________________________________________

7 (8) ____________________________________________________________________

8 (9) ____________________________________________________________________

9 (10) ___________________________________________________________________

12 (6) ___________________________________________________________________

17-19 (15-17) ____________________________________________________________

Describe the following: 
1. Otitis Media – 

2. Hyperacusis - 
3. Presbycusis – 

4. NIHL – 

5. Tinnitus – 

6. Meniere’s Disease – 

