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[image: image1.png]When indicated by electroneurography, surgical de-
compression of idiopathic and herpetic facial nerve
lesions is best performed through the transtemporal
supralabyrinthine approach.

Exposure of the internal auditory canal with the transtemporal supralabyrinthine
approach

Exposure of tympanic segment of facial nerve through tegmen tympani

Exposure of labyrinthine and meatal segments of facial nerve

Localization of lesion with intraoperative evoked electromyography

Opening of nerve sheath from cochleariform process to meatal foramen

Opening of meatal dura to porus acousticus

Decompression of lateral cistern

Resection of geniculate ganglion (in herpes zoster oticus) v
Reconstruction of tegmen tympani and wound closure as for vestibular neurectomy
If evoked electromyography shows that the conduction of nerve impulses is blocked
distal to the cochleariform process (6% of cases), the tympanic and mastoid
segments of the facial nerve are decompressed through the mastoid with a separate
retroauricular skin incision

Surgical Highlights

Preliminary Steps

The skin incision, craniotomy and elevation of the
middle cranial fossa dura are the same as illustrated
in Figures 6-18 to 6-35. An “S” shaped, retroauric-
ulo-temporal skin incision as used for a combined
transtemporal-transmastoid approach (see Fig.6-66)
is not indicated because the site of the facial nerve le-
sion is at the meatal foramen in 94% of cases. In the
remaining 6% of cases, the mastoid and tympanic seg-
ments of the facial nerve are exposed through a sepa-
rate retroauricular incision.
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Figure 6-23 Size and location of craniotomy

A 2x3cm craniotomy is made perpendicular to the
temporal line with its center over the root of the zygo-
matic process. The inferior edge of the cranioto-
my should be at least 1 cm above the root of the
zygomatic process (temporal line); closer to the zygo-
matic process the temporal squama becomes too
thick. The superior edge of the craniotomy is inferior
to the parieto-squamous suture line.
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Surgical An

Topographic Anatomy of the Middle Cranial
Fossa
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Figure 6-12 Supralabyrinthine compartment of the
temporal bone and the middle cranial
fossa

This diagram is a coronal section through the internal
auditory canal. The relations between the middle crani-
al fogssa (MCF) dura, middle ear, superior semicircular
canal and internal auditory canal are shown. The mea-
tal plane is medial to the arcuate eminence and direct-
Iy over the internal auditory canal. The meatal plane
and the arcuate eminence are the most important
landmarks for identification of the blue line of the su-
perior semicircular canal and the internal auditory ca-
nal.

Figure 6-13 Correct and incorrect elevation of the
middle cranial fossa dura

A The correct amount of dural elevation used for the
transtemporal supralabyrinthine approach is shown.
The procedure gets its name from the fact that % of
the exposure are obtained by removal of supralabyrin-
thine bone. The maximal correct elevation of the lateral
middle fossa dura is 1.5 cm. The superior semicircular
canal is blue-lined for identification and exposure of
the internal auditory canal through the meatal plane.
The actual line of vision during surgery is anterior to,
rather than over, the superior semicircular canal.

The tegmen tympani may be opened to lower the
angle of dissection and to help orient the surgeon by
identification of the ossicles and the bony lateral and
superior semicircular canals.
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Figure 6-14 Anatomical landmarks at the base of
the middle cranial fossa

This view shows the position of the superior semicir-
cular canal, internal auditory canal, and cochlea
through the temporal bone. Note that the internal audi-
tory canal lies within a 60 degree angle from the supe-
rior semicircular canal. The only natural landmarks on
the floor of the middle cranial fossa are the facial hia-
tus and the arcuate eminence. However, the arcuate
eminence does not accurately reflect the position of
the superior semicircular canal. Exposure of the blue
line of the superior semicircular canal is a most impor-
tant step in the transtemporal supralabyrinthine ap-
proach. With this landmark alone, using a 60 degree
angle centered over the superior ampulla, one can de-
fine the area of the meatal plane overlying the internal
auditory canal. By remaining within this 60 degree
angle, the posterior portion of the canal can be ex-
posed without danger of damage of the facial nerve or
basal turn of the cochlea. The facial hiatus is not rou-
tinely identified if it is not visible by the time the meatal
plane is fully exposed.

Opening of the tegmen tympani permits identification
of the malleus head (M), body of the incus (1), tympan-
ic segment of the facial nerve, as well as the bony su-
perior and lateral semicircular canals.
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Figure 6-15 Proximal segments of the facial nerve

The intracranial, meatal, labyrinthine and tympanic segments
of the facial nerve are shown. The meatal segment begins at
the porus and ends at the meatal foramen. The labyrinthine
segment begins at the meatal foramen and ends lateral to the
geniculate crest. It includes the geniculum. The geniculate
crest is the sharp bony ridge separating the labyrinthine and
tympanic segments of the facial nerve. The labyrinthine por-
tion of the nerve as far as the geniculum is ensheathed by an
extension of the subarachnoid space, and is therefore sur-
rounded by CSF. The tympanic segment begins at the genicu-
late crest and ends at the pyramidal process (not shown).

A dramatic change in the diameter of the facial nerve occurs
at the meatal foramen. The foramen is only 0.7 mm in diameter
and forms a bottle neck for the nerve, which has a diameter of
2 mm within the internal auditory canal and 1 mm in the laby-
rinthine portion of the fallopian canal.
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Figure 6-48 Exposure of the labyrinthine segment
of the facial nerve (microscope)

The meatal foramen is identified. The labyrinthine seg-
ment of the facial nerve is exposed with 2.3-0.6 mm
diamond burrs and suction-irrigation. This is the most
delicate part of the dissection. The direction of rotation
of the burr should always be away from the nerve. The
bone is drilled down to a thin covering, which is re-
moved with a straight microraspatory. Care is taken
not to remove too much labyrinthine bone behind the
geniculum and labyrinthine segment of the facial nerve
because the basal turn of the cochlea is very near
(broken line). One-third to one-half of the circumfer-
ence of the nerve should be exposed.
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Figure 6-50 Opening of the nerve sheath

The decompressidn of the facial nerve requires open-
ing the tympanic epineurium, labyrinthine periosteum
and the meatal dura.

A The epineurium of the facial nerve is incised from
the cochleariform process to the origin of the greater
petrosal nerve with a tenotome. This instrument has a
very sharp semilunar tip that allows section of the
epineurium without undue traction on the underlying
motor nerve fibers.

B The sheath over the labyrinthine segment is not
true epineurium, but the strong periosteum (dura) of
the fallopian canal. The motor fibers are surrounded by
CSF and can be traumatized by the slightest pull. The
dura of the labyrinthine segment is opened with neu-
rectomy scissors. A tenotome cannot be used be-
cause there is danger of avulsing the nerve. In the
right ear, the neurectomy scissors must be held in the
left hand because the superior semicircular canal ob-
structs access from the right. The white, edematous,
geniculum and proximal labyrinthine segment of the
facial nerve pop out of the incised sheath.
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Figure 6-50 Opening of the nerve sheath (cont.)

C A tenotome is used to open the meatal dura. The
meatal portion of the nerve fills the entire lumen of the
internal auditory canal. The swelling of the meatal seg-
ment of the facial nerve is attributed to damming of the
axoplasmic flow at the meatal foramen.

D The meatal dura is opened. The swollen proximal
labyrinthine segment of the nerve has a white, isch-
emic cofor. Soon after the sheath is opened, the nerve
becomes dark pink as-blood re-enters the capillary
bed where it was strangulated. Some areas of hemor-
rhage from the weakened capillaries can be seen at
the meatal foramen. ,

1]

E The dura of the internal auditory canal is incised as
far as the dark blue area close to the acoustic porus.
A bulb-like swelling of the intrameatal portion of the
nerve completely fills the lateral meatus, cbscuring the
vestibular nerve. There is only a slight leak of CSF from
the porus because the large facial nerve occludes the
lumen.

Figure 6-51 Decompression of the lateral cistern
{microscope)

A Gentle displacement of the facial nerve at the porus
with a straight microraspatory drains the CSF from the
lateral cistern. It usually takes 5 to 10 minutes for the
active flow of CSF to stop.

This step is important for the decompression of the
meatal segment of the facial nerve. Without reduction
of the CSF pressure, the meatal segment of the facial
nerve would be pushed more against the meatal fora-
men and the open roof of the canal. The beneficial ef-
fect of decompression of the lateral cistern is docu-
mented by the rapid resolution of swelling of the facial
nerve.
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B The swollen meatal part of the nerve is decom-
pressed and the constriction of the meatal foramen
has disappeared. Efectrical stimulation of the meatal
portion of the nerve now evokes a response from the
facial muscles. If this happens, the prognosis is excel-
lent because the decompression will prevent degen-
eration of the remaining motor fibers, and the chances
are high that the endoneural sheaths of the axons that
have degenerated are still intact.

Figure 6-52 Findings in herpes zoster
(microscope)

The tympanic segment, geniculum, and labyrinthine
portions of the facial nerve have been exposed and
the sheath incised as for idiopathic palsy. The patholo-
gy is similar to that seen in Bell’s palsy except that
there is a marked hyperemia of the geniculum and the
meatal portion of the facial nerve. The edema extends
more distal than in Bell's palsy and reaches the proxi-
mal portion of the tympanic segment. No vessels are
seen at the meatal foramen where the nerve is stran-
gulated. After decompression of the lateral cistern, the
normal appearing proximal portion of the intra-meatal
facial nerve becomes visible.

Figure 6-53 Resection of the geniculate ganglion
(microscope)

Complete degeneration of the facial nerve from herpes
zoster oticus has a poorer prognosis for facial recov-
ery than idiopathic facial (Bell’s) palsy. This difference
is probably due to a more severe lesion with disruption
of the endoneurat sheaths surrounding the axons. It is
also likely that the herpes virus is localized within the
geniculate ganglion, since a pathological Shirmer’s
test is seen in almost all patients with zoster.

For these reasons, the geniculate ganglion and the ori-
gin of the greater petrosal nerve are resected (see
Fig.6-109). A sheet of Cargile is placed over the ge-
nicuium and under the distal stump of ‘the petrosal
nerve to inhibit undesired regeneration along the pe-
trosal nerve (see Figs.6-57 C and 6-65). Fibrin glue is
used to stabilize the Cargile sheet.




