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Middle fossa approach for removal of acoustic

neuroma: case reports and literature review
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There are 3 approaches for the surgical treatment of acoustic neuroma namely:
1) translabyrinthine approach 2) retrosigmoid approach, and 3) middle fossa approach. The
middle fossa approach was used for the removal of small or intracanalicular tumors, with or
without serviceable hearing. The first case presented with severe right sensorineural hearing
loss and facial palsy; the second with progressive sensorineural hearing loss. MRl showed an
intracanalicular acoustic tumor without cerebellopontine angle extension. The middle fossa
approach for tumor removal was done in both cases without any serious complication. In the
first case, the function of the facial nerve returned from grade V fo grade /Il (House-Brackmann
grading system), and the hearing of the second case was preserved. This is the first report
which shows that the middle fossa approach is safe in selected case for surgical removal of

acoustic neuroma.
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Acoustic neuroma is benign schwannoma
that arises from the eight cranial nerve in the internal
acoustic canal and cerebellopontine angle. The
priorities in the surgery of acoustic neuroma are,
namely: 1) complete removal of the tumor, 2)
preservation of the function of the facial nerve, 3)
avoiding injury to the brain, and 4) preservation of
hearing (if possible)."* There are three surgical
approaches for the resection of acoustic neuroma,
namely: 1) translabyrinthine approach, 2) retrosigmoid
approach, and 3) middle fossa approach.® The
criteria for the selection of the appropriate surgical
approach depends on the following conditions,
namely: the age of the patient, general health of
the patient, pre-operative hearing disease and the
condition of the contralateral ear, the size of the tumor,
etc. We hereby present two cases of intracanalicular
acoustic neuroma that were successfully removed by

middle fossa approach.

Case reports
Case 1.

A 16-year-old man presented with progressive
right sensorineural hearing loss with tinnitus for

8 months and a sudden onset of right facial palsy
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Figure 1. Audiogram in case 1.

for one week. Examination showed right deafness
and complete facial palsy of lower motor neurone
type; other neurological and vestibular examination
were normal. Audiogram showed right deafness
(Figure 1). The magnetic resonance imaging (MRI)
showed a round mass in the right internal acoustic
canal (IAC) size 1.2 cm in diameter, obliterating the
visualization of right cranial nerve 7-8 complex in
the internal acoustic canal (Figure 2). The signal of
the tumor was isosignal to the brainstem on both T1w,
T2w. The provisional diagnosis was schwannoma of
cranial nerve 8. The patient underwent middle fossa

approach for surgical removal of the tumor.

Figure 2. MRl incase 1.
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Case 2.

A 52-year-old Thai female presented with left
progressive sensorineural hearing loss for one month.
She had normal physical examination except left
sensorineural hearing loss. The audiometric finding
was left high frequency sensorineural hearing loss
with speech reception threshold (SRT) = 40 dB and
speech discrimination score = 60 % (Figure 3). The
results of auditory brainstem response (Figure 4)
showed delayed absolute wave V latency of the left

when compared to the right ear (7.07; 5.41 msec).
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Figure 3. Audiogram in case 2.

Figure 5.

Chula Med J

MRI (Figure 5) showed a small lesion at cranial nerve
7-8 complex in the internal acoustic canal that
occupied the entire IAC; no cerebelloponine angle
extension was detected. The provisional diagnosis
was acoustic neuroma. The management options
were discussed and the final solution was middle fossa
approach for surgical removal of the tumor with
concerns for the preservation of the facial nerve
function and hearing. The surgical approach was the

same as in the first case.
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Figure 4. Auditory brainstem response in case 2.

MRIin case 2.
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A.

Figure 6. A. preauricular skin incision
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B. surgical landmark GSPN = greater superficial petrosal nerve, GG = geniculate

ganglion, MMA = middle meningeal artery, CO = cochlea, 7 = facial nerve,

SVN = superior vestibular nerve, SPS = superior petrosal sinus, SSCC = superior

semicircular canal, ME = middle ear, EAC = external auditory canal.

Surgical approach “*” (Figure 6)

A pre-auricular skin incision was made and
extended along the temporal region and then curved
from anterior to posterior. The temporalis muscle was
reflected anterior-inferiorly. A 5 x 5 cm craniotomy
was developed, just superior to the zygomatic root
and two-thirds anterior to the external auditory canal.
The temporal lobe was retracted and the floor of the
middle cranial fossa was exposed by dissecting
posterior to anterior direction, to identify middle
meningeal artery and greater superficial petrosal
nerve (GSPN), but the arcuate eminence could not be
seen clearly. The IAC was located by tracing back
along the GSPN in the first case and making a 60
degree angle anterior to SSCC in the second case.
Then the bone around the porus was widely removed

at an arc of approximately 270 degreé and at the

fundus was at 90 degree, with diamond burrs, burring
with continuous suction irrigation. The tumor originated
from vestibular nerve. The facial nerve was then
separated from the tumor, and the cochlear nerve was
anatomical preserved. The IAC was sealed with a

piece of muscle and the flap was replaced.

Results

Postoperatively, the patients had no evidence
of meningitis, cerebrospinal fluid leakage or other
intracranial complication. In the first case, the
preoperative facial nerve function test (according to
House-Brackmann grading system) was grade V,
which returned to grade Il at 12 month postoperatively;
in the second case, the facial nerve function was
normal preoperatively, grade VI when tested

immediately after the operation, and grade Il at
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Figure 7. Audiogram in case 2 A. preop B. postop

6 month postoperatively. Concerning the hearing, in
the second cases it was preserved at a serviceable

hearing level (Figure 7).

Discussion

Acoustic neuroma is the most common tumor
of the cerebellopontine angle. Its annual incidence
is approximately 1 per 100,000 population. The
treatment of choices are, namely: 1) microsurgery,
2) radiosurgery, 3) observation, depending on age,
size, general condition, compressive symptoms, etc.®

There are 3 surgical approaches employed
in the surgical removal of acoustic neuroma, namely:
1) translabyrinthine approach, 2) retrosigmoid
approach, and 3) middle fossa approach. The
priorities of the surgical operations are as follows: 1)
complete remove the tumor, 2) preservation of the
facial nerve function, 3) avoiding injury to the brain,
4) preservation of hearing (if possible)."
The middle fossa approach offers only limited

exposure in the posterior fossa, therefore it is suitable

for intracanalicular tumor that extends less than 1 cm
beyond the porus acoussticus into the posterior fossa.
This approach is not usually recommended for patients
who are older than 65 years because the dura of these
patients is more adherent and fragile. There are 3
techniques (Figure 8) for identification of internal
acoustic canal in the middle fossa approach. #"*'?

1. House technique: By tracing the greater
superficial petrosal nerve (GSPN) back to the facial
hiatus and to the geniculate ganglion,the facial nerve
is then traced retrograde into the IAC and further
exposure of the IAC is accomplished.

2. Fisch technique: The arcuate eminence
is drilled until the blue line of the superior semicircular
canal is seen, and then traced toward the ampulla.
The relation of superior vestibular nerve to the ampulla
is used to identify the IAC (about 60 degree angle).

3. Garcia-lbaneztechnique: The IAC location
is on the plane even to the EAC and bisecting at an
angle formed by the GSPN and arcuate eminence

(dome of SSCC). First drilling at the medial aspect
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Figure 8. Technique for identification of IAC in middle fossa approach

a. House technique b. Fisch technique c,d. Garcia - Ibanez technique.

of this line gives an additional exposure which offers

significant advantage for the tumor resection.

Hearing result

There are 2 surgical approaches which
preserve hearing in the resection of acoustic neuroma:
1) middle fossa approach, and 2) retrosigmoid
approach. ***'" The cochlear nerve integrity after
the surgery is 69— 100 %, but the measurable hearing
is only 36.4 — 68 % in the middle fossa approach.
For serviceable hearing (50 dB SRT/50 % SDS) is
only 21 - 47 % in the middie fossa approach, but

6.6—54% in the retrosigmoid approach.*'? Therefore
hearing loss despite auditory nerve preservation
is likely from direct injury to the otic capsule or
devascularizatin of the nerve. #*'*' There are many
techniques that enhance the hearing preservation by
using intraoperative auditory monitoring such as
otoacoustic emissions (OAEs), auditory brainstem
response (ABR), or direct cochlear nerve monitoring
to detect injury as soon as possible. "™ It is very
difficult to compare the hearing result given in each
paper because the criteria of the hearing results are

different.
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Facial nerve result

In the past, the facial nerve function for the
middle fossa approach is less favorable than that of
the translabyrinthine or the retrosigmoid approaches,
since the facial nerve lies anterior to the tumor, so
the nerve is manipulated more than in othertechniques.
Now reports of many series demonstrated excellent
results (grade I-ll, House-Brackmann system)
even to 89-96 % which is very similar to other

1-
approaches./"#16.17

Degree of tumor removal

The middie fossa approach allows a complete
exposure of the lateral end of IAC which not only
makes the blind dissection of the lateral end of the
IAC unnecessary, but it also ensure the total removal
of the tumor. In the retrosigmoid approach, hearing
preservation is not attempted, unless the labyrinth is
violated; 2 - 3 mm of the fundus cannot be exposed
in the vast majority of the cases, therefore a small

tumor may be left at the fundus."""®

Conclusion

The middle fossa craniotomy for surgical
removal of acoustic tumor is suitable in selected case
when the tumor is in the IAC or when it has extended
into the cerebellopontine angle less than 1 cm, and
the patient’s age is under 65, and hearing preservation
is attempted. The main advantage of the approach
is complete exposure of the content of the internal
acoustic canal that allows positive identification of
the facial nerve and total removal of the tumor under

direct vision.
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