
 
 
 

Acoustic Neuroma 
 
An acoustic neuroma is a benign tumor which arises from the nerves behind the inner ear and 
which may affect hearing and balance.  The incidence of symptomatic acoustic neuroma is 
estimated to be between 1 in 75,000 and 1 in 100,000 persons per year.  The name acoustic 
neuroma is a misnomer. The tumor actually arises from the balance nerves which innervate the 
inner ear in a small bony canal behind the inner ear called the internal auditory canal and should 
properly be called a vestibular neuroma. The misnomer arises from the fact that the most 
common presenting complaint for a patient with an acoustic neuroma is a drop in hearing in only 
one ear which cannot be explained by a one-sided noise exposure or any other ear history.  Often 
the clarity of the sound in the ear is affected out of proportion to the amount of actual hearing 
loss measured on the hearing test.  These tumors are sporadic and there is no known 
environmental risk factor that makes them occur. There is a small group of patients with a 
genetic tendency to grow acoustic neuromas. These patients are rare, get tumors on both sides 
and other intracranial tumors as well and will not be discussed here. There are numerous 
treatment options for patients with acoustic neuroma and the selection of the best treatment 
option for a patient is a highly individualized process.  
 
Presenting Signs and Symptoms of an Acoustic Neuroma: 
 
As mentioned the most common presenting complaint of a patient with an acoustic neuroma is 
progressive unilateral hearing loss.  Approximately 10% (3-15% in published studies) of patients 
with acoustic neuroma present with a sudden hearing loss in the effected ear.  Patients with 
sudden hearing loss from an acoustic neuroma experience instantaneous partial or complete loss 
of hearing.  Hearing loss may begin when the tumor is small but some tumors grow to medium 
size with no hearing loss. Tinnitus is often present along with hearing loss but is rarely the 
complaint that takes the patient to the doctor and there is no specific character of tinnitus 
associated with acoustic neuroma. Dizziness is present transiently in approximately 25% of 
patient’s but may be mild and not result in a visit to the doctor.  Headache is extremely 
uncommon as a presenting symptom of small acoustic neuromas but may be present in the 
frontal or occipital regions, or over the entire head in half of patients with large tumors (over 
30mm).  We find that most patients who have headaches on the side of their tumor have a long 
headache history that likely precede the onset of the tumor growth and which is aggravated by 
the tumor.   
 
The Nature and Growth of Acoustic Neuromas: 
 
An acoustic neuroma grows from the insulation cells on the vestibular (balance) nerves.  These 
insulation cells (Schwann cells) generally start growing in a tiny bony canal through which the 
nerves pass in their course from the brain stem to the backside of the inner ear.  The tumor 
gradually decreases the function of the balance nerves and as it presses on the nerves of hearing, 
the clarity of hearing and ability of the hearing nerves to transmit nerve impulses of sound will 
diminish.  With time, the tumor will grow from just a few millimeters in size to fill the tiny bony 



internal auditory canal.  It cannot expand easily through the internal auditory canal into the inner 
ear, so it tends to grow out into the space between the bony canal and the brain stem.  This area 
is called the cerebellopontine angle (CPA) and this is the reason acoustic neuromas are 
considered a type of cerebellopontine angle tumor.  
 
These benign tumors generally grow 1 to 3 mm per year. One of ten tumors may grow 10 mm in 
a single year.  By the time the tumor reaches 20 mm, it is usually contacting the brain stem and 
the hearing, balance and facial nerves are stretched over the surface of the slowly growing mass.  
The contact of the tumor with the brain stem does not represent any immediate danger.  If left 
untreated, the tumor may grow to enormous size (45-75mm) before compressing the brain stem 
so much that the function of the cerebellum is affected or the circulation of spinal fluid within 
the brain is blocked and an acute crisis is precipitated.  The time which may elapse from the start 
of growth of an acoustic neuroma to the time of such a crisis may be as long as 20 years.  
Acoustic neuromas are benign tumors.  This means that they do not spread to other parts of the 
body.  They do, however, have serious consequences because of the direct effects they have on 
the nerves which they compress.  Although the facial nerve also runs through the internal 
auditory canal, with the vestibular nerves and the nerve of hearing, it is unusually resilient and 
uncommon for patients with small or medium sized tumors less than 25mm to have facial 
weakness or twitching that leads to the discovery of their tumor.    
 
The Treatment of Acoustic Neuromas: 
  
Patients who been diagnosed with an acoustic neuroma rarely need emergent treatment.  
Treatment recommendations may involve observation alone, microsurgical excision using one 
of three surgical approaches or focused radiation using single dose or multidose techniques.  
 
Observation of Acoustic Neuroma: 
 
In patients with small tumors who are over 65 years of age or who have other significant medical 
conditions, an acoustic neuroma may never be expected to reach such a large size that dangerous 
consequences from brain compression might result.  In these individuals, it is appropriate to 
simply watch tumor growth understanding that there may be a small chance of a precipitous 
decline in the patient’s status in later years of life which may require an emergent surgery to 
reduce the size of the tumor.  One well controlled Scandinavian study followed tumors less than 
10 mm in size in all individuals aged 65 and over.  Only 7% of these individuals ever required 
emergent surgery later in life and this surgery was often successful at eliminating their 
symptoms.  This would therefore seem to be a reasonable risk for many patients especially if 
there is a significant chance based on their medical, personal and family histories that heart 
disease, cancer or other conditions will ultimately be their cause of death.  When a decision is 
made to observe an acoustic neuroma, the tumor is generally observed with repeat MRI scans.  
There is no known health risk to repeat MRI scanning of brain.  This is generally done at yearly 
intervals but after five years of observation that confirms very slow tumor growth, scanning 
every other year may be recommended.  Observing these tumors rather than treating them may 
allow a senior patient to avoid the physiologic stress of a surgical procedure or immediate 
consequences to the facial nerve and hearing that can result from surgery or radiation. Hearing 



will invariably be lost by the time the tumor reaches a large size but facial nerve function will 
generally be preserved. 
 
It is rare to find a tumor over 10 mm that does not continue to grow.  Very small tumors 
however, which are still in the internal auditory canal can sometimes be observed yearly and may 
not grow for five, six or seven years.  Autopsy studies show that up to 1% of persons have small 
acoustic neuromas of which they are not aware.  We do not seem to find medium or large tumors 
in autopsy studies suggesting that some percentage of small tumors may cease to grow and can 
be considered incidental.  It is because of the existence of this group of “incidental” tumors that 
initial observation may reasonably be recommended for any patient with a tumor less than 10 
mm in size, especially if it is asymptomatic and discovered on a scan done investigating another 
problem.   
 
Surgical Removal of Acoustic Neuromas: 
 
Microsurgical removal of an acoustic neuroma is often recommended for young patients with an 
acoustic neuroma of any size when tumor growth is proven by enlargement of the tumor on 
succeeding scans or progression of symptoms like hearing loss attributable to the neuroma.  
Microsurgical excision involves a collaborative effort between a Neurotologist (an 
Otolaryngologist with special training in neurology and neurosurgery of hearing and balance 
disorders) and a Neurosurgeon. Together and with the use of intraoperative nerve monitoring 
acoustic neuromas can safely be completely excised with minimized risk to the facial nerve, and 
patient. Preservation of hearing is possible in patients with small tumors only 35% of the time 
when the cochlear nerve fibers may be preserved.  This is because successful hearing 
preservation also requires successful preservation of the tiny blood vessel to the inner ear.  
Because this artery is so tiny, delicate and uniformly associated with the capsule of the tumor, its 
preservation is not always feasible. 
   
Beyond patient safety, preservation of the facial nerve is of paramount importance to acoustic 
neuroma surgeons and patients. The ability to preserve normal or near normal facial function 
with tumors up to 15mm is excellent at over 90%. Medium sized tumors 15-25mm may have 
normal or near normal function after surgery 60% of the time. Results are worse for large 
tumors. Overall there is a general trend to better results because surgeons have recognized in the 
80’s and 90’s that surgical trauma to the nerve can be minimized by leaving small amounts of 
tumor adherent to the nerve and that these tumor residuals usually do not grow.  If growth does 
occur, years later, their growth can generally be stopped with focused radiation that avoids the 
risks of re-operating in a scarred operative field. 
  
In addition to the operating team, electrophysiologic monitoring of the facial nerve and all other 
nerves associated with the tumor is gives immediate feedback to the surgeons that nerves may be 
suffering irritation or injury during dissection. 
 
The three surgical approaches utilized are a retrosigmoid craniotomy, a translabyrinthine 
craniotomy and a middle fossa craniotomy. The surgical approach to an individual acoustic 
neuroma varies depending on the patients hearing status, the size of the tumor and the position of 
the tumor within the internal auditory canal.  With any surgical procedure, there is a small risk of 



wound infection, postoperative leakage of spinal fluid through the wound, meningitis and stroke.  
Although these risks are small, they increase with increasing tumor size.  Depending on the 
surgical experience of different surgical teams, different approaches may be recommended for an 
individual tumor.  Surgery usually involves an overnight stay in the Intensive Care Unit and a 3-
4 day postoperative hospital stay. 
   
In general, a retrosigmoid craniotomy or middle fossa craniotomy is recommended in patients 
who have functional hearing where an attempt to preserve hearing is being made. The middle 
fossa approach is best suited for small tumors still in the internal auditory canal and the 
retrosigmoid approach is better suited for large tumors which fill the cerebellopontine angle.  If 
the patient already has severely compromised hearing, has a large tumor in which hearing 
preservation is unlikely or has a small tumor so deeply impacted into the end of the internal 
auditory canal that hearing preservation is improbable, a translabyrinthine craniotomy which 
approaches the tumor through the inner ear itself may be recommended.  During surgery small 
pieces of tumor may be left behind on the facial nerve if they cannot be removed without risk of 
injury to the nerve.  These residual pieces of tumor can be followed with MRI scanning but 
rarely grow because their blood supply has been interrupted. 
 
Radiation Treatment of Acoustic Neuromas: 
 
Radiation treatment for acoustic neuromas is relatively new.  The term radiosurgery has been 
employed because the radiation treatments have been effective enough to replace surgery and 
can be directed very precisely to the site of the tumor.  Radiosurgical techniques differ from 
traditional radiation therapy in that they focus radiation beams coming from hundreds of 
directions onto the site of the tumor and the tumor is the only site which receives a critical dose 
of radiation.  This spares the surrounding tissues and the skin which was so commonly burned at 
the site of entry in traditional radiation therapy.  Many different machines have been developed 
for precise dose delivery.  The first of these was called Gamma-Knife radiosurgery.  Radiation 
can also be delivered using the X-Knife or Cyber-Knife.  Initial treatment results using these 
modalities have been very good showing at least 80% prevention of tumor growth.  Hearing 
preservation varies depending on whether a high dose single treatment technique or a low dose 
multiple treatment technique is utilized.  The highest hearing preservation rates currently 
reported come from multiple treatment (“multiple fraction”) techniques.  The reason multiple 
treatments tend to work better is that the normal tissues like the cochlear nerve surrounding the 
tumor has a chance to heal and recover in between treatments.  Tumor tissue does not have 
healing ability so the injury accumulates over many days.  Treating the tumor all at once is like 
trying to get a suntan in one long day at the beach instead of with smaller daily exposures over a 
10-day period.   In one intense exposure, a tan will eventually result but the burn injury to the 
skin cannot be avoided.  Single fraction techniques are still used for patients who have no 
residual hearing or for whom travel to the treatment center many times is extremely inconvenient 
because of distance or other factors.  Patients after radiation therapy continue to be monitored for 
tumor growth. There are risks of brain swelling, hearing loss, facial paralysis or post-radiation 
dizziness with radiation just as in surgery, but these effects tend to developed 5-6 months after 
the treatment rather than immediately as with surgery. The risk of complications with radiation 
therapy tends to be slightly lower than with surgery.  Surgery may be still be required in up to 
20% of patients treated with radiation because of continued tumor growth since radiation cannot 



be used a second time. Surgery on these irradiated patients tends to be more difficult so patients 
may not expect the same nerve preservation rates as non-irradiated tumors.   
 
I hope reading this material will have helped you to become better acquainted with the nature of 
your acoustic neuroma and treatment options available to you.  It will enhance your ability to 
participate in the decision making in your case.  There are many other more complex and 
sometimes rare situations which occur in the treatment of acoustic neuromas which your 
clinicians will bring up to you if they are relevant in your case. 
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