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Welcome

Welcome to the Michigan Ear Institute, one of the 
nation’s leading surgical groups specializing in 
hearing, balance and facial nerve disorders. The 
Michigan Ear Institute is committed to providing 
you with the highest quality diagnostic and 
surgical treatment possible.

Our highly experienced team of physicians, 
audiologists and clinical physiologists have 
established international reputations for their 
innovative diagnostic and surgical capabilities, 
and our modern, attractive facility has been 
designed with patient care and convenience as 
the foremost criteria.

It is our privilege to be able to provide care for 
your medical problems and we will strive to make 
your visit to the Michigan Ear Institute a positive 
and rewarding experience.
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OTOSCLEROSIS

Otosclerosis is a disease of the middle ear bones and 
sometimes the inner ear. Otosclerosis is a common 
cause of hearing impairment and is rarely hereditary. 

Function of the  
Normal Ear

The ear is divided into three parts; the external ear, 
the middle ear, and the inner ear. The external ear 
collects sound, the middle ear mechanism trans-
forms the sound and the inner ear receives and 
transmits the sound. 

Sound vibrations enter the ear canal and cause the 
eardrum to vibrate. Movements of the eardrum are 
transmitted across the middle ear to the inner ear 
fluids by three small ear bones. These middle ear 
bones (hammer or maleus, anvil or incus and stir-
rup or stapes) act as a transformer changing sound 
vibrations in air into fluid waves in the inner ear. The 
fluid waves stimulate delicate nerve endings in the 
hearing canals. Electrical impulses are transmitted 
on the nerve to the brain where they are interpreted 
as understandable sound. 

Types of Hearing 
Impairment

The external ear and the middle ear conduct sound; 
the inner ear receives it. If there is some difficulty 
in the external or middle ear, a conductive hearing 
impairment occurs. If the trouble lies in the inner 
ear, a sensorineural or nerve hearing impairment 
is the result. When there is difficulty in both the 
middle and the inner ear a mixed or combined 
impairment exists. Mixed impairments are common 
in otosclerosis. 
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Our tests reveal your hearing level to be: 

Right Ear _____________________________  Decibels 

Left Ear _______________________________  Decibels 

Conversion to degree of handicap 

25 dB	 0%	 55 dB (Moderate)	 45%

30 dB (Mild)	 8%	 65 dB (Severe)	 60%

35 dB (Mild)	 15%	 75 dB (Severe)	 75%

45 dB (Moderate)	 30%	 85 dB (Severe)	 90 

Hearing Impairment  
from Otosclerosis

If we had been able to examine your middle ear 
under the microscope before a hearing impairment 
developed we could have seen minute areas of both 
softening and hardening of the bone. This process 
may spread to the stapes, the inner ear, or to both 
sides. 
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Cochlear Otosclerosis
When otosclerosis spreads to the inner ear a sen-
sorineural hearing impairment may result due to 
interference with the nerve function. This nerve 
impairment is called cochlear otosclerosis and one 
it develops it may be permanent. On occasion the 
otosclerosis may spread to the balance canals and 
may cause episodes of unsteadiness. 

Stapedial Otosclerosis
Usually otosclerosis spreads to the stapes or stirrup 
none, the final link in the middle ear transformer 
chain. The stapes rests in the small groove, the oval 
window, in intimate contact with the inner ear fluids. 

Anything that interferes with its motion results in a 
conductive hearing impairment. This type of impair-
ment is called stapedia l otosclerosis and is usually 
correctable by surgery.

The amount of hearing loss due to involvement of 
the stapes and the degree of nerve impairment pres-
ent can be determined only by audiometric exami-
nation (hearing tests).

Treatment of Otosclerosis

Medical
There is no local treatment to the ear itself or any 
medication that will improve the hearing in persons 
with otosclerosis. 

In some cases a nutritional supplement containing 
fluoride may be prescribed to slow or stop the loss 
of hearing. The supplement should not be taken by 
young children or pregnant women. 
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Surgical
The stapes operation (stapedectomy) is recommend-
ed for patients with otosclerosis who are candidates 
for surgery. This operation is usually performed 
under local anesthesia and requires but a short pe-
riod of hospitalization and convalescence. Over 90 
percent of these operations are successful in restor-
ing the hearing permanently. 

Hearing Aids
For patients who are not surgical candidates or do 
not wish to have surgery, a hearing aid or hearing 
aids may be an alternative. 

Your Hearing
Hearing is measured in decibels (dB). A hearing 
level of 0 to 25 dB is considered normal hearing for 
conversational purposes. We will do a hearing test to 
determine your level of hearing. 

SURGERY RECOMMENDATIONS

❒ You have a minor degree of stapedial otosclerosis. 
As such we do not advise surgery at this time.

❒ You have unilateral (one ear) otosclerosis. If the 
stapes operation is successful you will have im-
proved hearing from the involved side, will have less 
difficulty in determining the direction of sound, and 
should hear better in difficult listening situations.

❒ You have good hearing nerve function and are a 
very suitable candidate for the stapes operation.

❒ Your hearing had deteriorated slightly. If the stapes 
operation is successful, serviceable hearing will be 
restored to you.

❒ Your hearing nerve has deteriorated to some ex-
tent. If the stapes operation is successful, you should 
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be able to hear in many situations without an aid, 
but you may need an aid for distant hearing.

❒ Your hearing nerve has deteriorated considerably. 
If the stapes operation is successful, you will gain 
more benefit from the use of a hearing aid.

❒ Your hearing nerve has deteriorated severely. For 
this reason the chances of surgery improving your 
hearing are reduced. If surgery should prove success-
ful your hearing should be improved to the extent 
that you may be able to use a hearing aid.

❒ Your hearing loss is due to inner ear and nerve 
involvement. As such, surgery would not be of 
benefit to you at this time. Many of the operations 
performed today were not available a few years ago. 
Through ear research we hope to be able to help 
sensorineural (nerve) hearing impairment in the 
future. 

The Stapes Operation

Stapedectomy or stapedotomy is performed though 
the ear canal under local or general anesthesia. At 
times an incision may be made behind the ear to 
remove muscle tissue for use in the operation. 

With the use of the operating microscope the ear-
drum is turned forward. The laser may be used to va-
porize parts of the stapes. The remainder of the sta-
pes is removed with an instrument. A small opening 
is made in the footplate of the stapes with the laser. 
A stainless steel or titanium and platinum piston is 
then placed into this opening and connected to the 
second bone of hearing, or the incus. The eardrum 
is then returned to its normal position. While stain-
less steel pistons in current use are sage with lower 
power MRI scanners (1.5 Tesla or less) only titanium, 
platinum and plastic prostheses are compatible with 
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MRI scanners of all strengths. You should ask your 
surgeon what material is to be implanted and keep 
this information for future reference. The stapes 
prosthesis allows sound vibrations to again pass from 
the eardrum membrane to the inner ear fluids. The 
hearing improvement obtained is usually permanent. 
Most stapes surgery patients may go home the same 
evening or the next morning. Most patients may 
return to work in seven to ten days depending on the 
occupational requirements. 

One should not plane to drive a car home from the 
hospital. Air travel is permissible three weeks follow-
ing surgery. Automobile travel is usually permissible 
immediately. 

The Stapes 
Operation
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Stapes Operation after 
Fenestration Surgery

The stapes operation can be performed on previous-
ly fenestrated ears, providing the hearing nerve func-
tion is essentially the same as necessary for an initial 
stapes operation. Seventy percent (70%) of these 
operations are successful in improving the hearing. 

Hearing Improvement  
Following Stapes Surgery

Hearing improvement may or may not be notice-
able at surgery. If the hearing improves at the time 
of surgery it usually decreases in a few hours due to 
swelling in the ear. Improvement in hearing may be 
apparent within three weeks of surgery. Maximum 
hearing, however, is obtained in approximately six 
months. 

The degree of hearing improvement depends on 
how the ear heals. In the majority of patients the 
ear heals perfectly and hearing improvement is as 
anticipated. In some the hearing improvement is 
only partial or temporary. In these cases the ear usu-
ally may be re-operated upon with a good chance of 
success. 

In two percent (2%) of the cases the hearing may 
be further impaired due to the development of scar 
tissue, infection, blood vessel spasm, irritation of the 
inner ear or a leak of inner ear fluid (fistula).

In less than one percent, complications in the hear-
ing process may be so great that there is a severe 
loss of hearing in the operated ear, to the extent that 
one may not be able to benefit from an aid in that 
ear. For this reason the poorer hearing ear is usually 
selected for surgery. 
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When further loss of hearing occurs in the operated 
ear, head noise (tinnitus) may be more pronounced. 
Unsteadiness may persist for some time. 

Tinnitus

Most patients with otosclerosis notice tinnitus (head 
noise) to some degree. The amount of tinnitus is not 
necessarily related to the degree or type of hearing 
impairment. 

Following successful stapedectomy, tinnitus is often 
decreased in proportion to the hearing improvement 
but may be worse.

Risks of Complications  
of Stapedectomy

Dizziness
Dizziness is normal for a few hours following a 
stapedectomy and may result in nausea and vomit-
ing. Some unsteadiness is common during the first 
few postoperative days; dizziness on sudden head 
motion may persist for several weeks. On rare occa-
sions dizziness is prolonged. 

Taste Disturbance and Mouth Dryness
Taste disturbance and mouth dryness are not un-
common for a few weeks following surgery. In five 
percent of the patients this disturbance may persist. 

Loss of Hearing
Further hearing loss develops in two percent (2%) 
of the patients due to some complications of the 
hearing process. In one percent (1%) this hearing 
loss is total and may prevent the use of an aid in the 
operated ear. In some patients an originally good 
connection between the prosthesis and anvil bone 
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becomes looser resulting in hearing loss that may 
require revision surgery or a hearing aid. This may 
be due to loosening of the wire or osteoporosis of 
the incus. 

Tinnitus
Should the hearing be worse following stapedec-
tomy tinnitus (head noise) likewise may be more 
pronounced.

Eardrum Perforation
A perforation (hole) in the eardrum membrane is an 
unusual complication of the surgery. It develops in 
less than one percent (1%) and usually is due to an 
infection. Fortunately, should this complication oc-
cur, the membrane may heal spontaneously. If heal-
ing does not occur surgical repair (myringoplasty) 
may be required. 

Weakness of the Face
A very rare complication of stapedectomy is tempo-
rary weakness of the face. This may occur as the re-
sult of an abnormality or swelling of the facial nerve. 

Hearing Aids

If you are a suitable candidate for surgery you are 
also suitable to benefit from a properly fitted hearing 
aid. If you have otosclerosis and are not suitable for 
stapes surgery, you still may benefit from a properly 
fitted aid. 

Fortunately, patient with otosclerosis very seldom 
go “totally deaf” but will be able to hear with an 
electronic aid. The older the patient the less the ten-
dency for further hearing loss due to the otosclerosis 
process. 
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General Comments

If you are a suitable candidate for surgery and do not 
have the stapes operation at this time, it is advisable 
to have careful hearing tests repeated at least once a 
year. 
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