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Prosper Menière in 1833

Surgical Treatment - destructive 
Ablation of the balance nerve only:
Resection (removal) of the peripheral portion of the balance nerve plus Scarpa’s ganglion can be done through the middle fossa approach by a neuro-otologist trained in skull base surgery. This portion of the nerve is inside the internal ear canal, i.e. between the inner ear and the brain. The ganglion is inside the nerve, and although it cannot be distinguished from the nerve by using 6 – 40 x magnification, removal of that portion of the nerve will mean removal of the ganglion totally or at least the biggest part of the ganglion. If one assumes that the HSV-1 virus hides in Scarpa’s ganglion, the viruses are also removed (hopefully).  Success rates of more than 98% to eliminate vertigo attacks are quoted in the literature.  The internal ear canal is reached by opening the skull above the ear.  Inside the internal ear canal the balance and hearing nerves have already separated, and the hearing nerve is not touched.  However, because the plexus of blood vessels supply the hearing nerve, the balance nerve as well as the facial nerve, the hearing can still deteriorate, but only in 10% of cases (usually the cases where the hearing is bad already).  This operation, often regarded as the ‘gold standard’ of vestibular nerve resection, cannot relieve tinnitus, and any hearing loss due to disease inside the cochlea may still progress. However, if the ear goes totally deaf in years to come, the hearing nerve is still there and a cochlear implant is still possible.  A temporary weakness of the facial nerve can occur due to the manipulation of the nerve (it is sometimes attached to the balance nerve and has to be dissected away from the balance nerve).

Bilateral vestibular neurectomy for the treatment of vertigo. – Böhmer and Fisch -Otolaryng HNS 109:101-7, 1993
In exceptional circumstances of bilateral disease, this operation can also be done on both sides!  This is possible because the human being can adapt to the loss of both peripheral balance organs, but only if vision and brain function are good, and the patients then uses these two functions to make of for the loss of the peripheral sensors. The author has done this in two patients with good success. Prof Fisch operated a lady who recovered so well that she could ski again (but not in the dark of course).
.

Semicircular canal occlusion:
Uitskakeling van halfsirkelvormige kanale

Na aanleiding van die sukses wat verkry word wanneer een halfsirkelvormige kanaal uitgeskakel word deur dit te fenestreer en dan met beenstof te oblitereer (metode van Parnes et al om BPPV te behandel), het ‘n groep van China ( Shankai Yin en medewerkers)  hierdie “Triple semicircular canal occlusion for the treatment of Menière’s disease” onlangs voorgestel (Acta Oto-Laryngologica 2008). Hulle het dit by drie pasiënte gedoen by wie vantevore sakoperasies gedoen was en waar aanvalle van vertigo weer voorgekom het. Hulle het ‘n opvolg van 5 jaar gedoen en gevind dat 2 pasiënte nie verdere aanvalle van vertigo gekry het nie, terwyl een pasiënt nog twee ligte aanvalle gekry het en toe het dit nie weer voorgekom nie. Daar het geen gehoorverlies plaasgevind a.g.v. die operasies nie.  

Vanaf Strassbourg (Frankryk) is in 2009 berig dat goeie resultate bereik is met etlike pasiënt by wie die horisontale (laterale) kanaal uitgeskakel is. Hulle bevel aan dat hierdie operasie ‘n plek kan kry om te doen alvorens neurektomie (afsny) van die balanssenuwee gedoen word, m.a.w. alhoewel hierdie operasie nie die utrikulus en die sakkulus uitskakel nie, kan die operasie dus wel oorweeg word as ‘n tussenstap, d.i. na ‘n onsuksesvolle sakoperasie, en voordat deursnyding van die balanssenuwee oorweeg word.

Retrosigmoid vestibular neurotomy (Jackler)

The balance nerve can sectioned by entering the skull behind the ear (retrolabyrinthine approach or retrosigmoid approach) by a neurosurgeon or an otologist (? plus neurosugeon) trained in this surgery.  These two approaches have the slight disadvantage that the eighth nerve’s balance and hearing divisions have not yet separated totally from each other, and the possibility exists that it may not be possible to section every bit of the balance nerve. 

[image: image2.jpg]Figure 4-1 In the classic suboccipital approach, bone is removed from
the midline laterally until the first air cells are encountered, creating an
opening located well posterior to the sigmoid sinus. When a suboccipital
approach is used to expose the CPA, a relatively large amount of cerebel-
lar retraction is necessary. With the retrosigmoid approach, where the
opening created is immediately adjacent to the sigmoid and transverse
sinuses, much less cerebellar displacement is required. SO, Suboccipital;
RS, retrosigmoid.

Figure 4-2 Lateral view of the craniotomy created in the retrosigmoid
approach.




[image: image3.jpg]Figure 22-4 Overview of a completed retrosigmoid vestibular neurec-
tomy. 8 Proximal audiovestibular nerve; ¢, cochlear nerve; ¢, vestibular
nerve; 5, trigeminal nerve; F, flocculus; Ch, choroid plexus.




[image: image4.png]Figure 22-2 The vestibular fibers of the eighth nerve lie rostrally
(towards the trigeminal nerve) at the root entry zone.The demarcation
between auditory and vestibular fibers is often quite subtle (A). The
cochlear fibers may appear somewhat whiter than the vestibular compo-
nent of the nerve.A distinct cleavage plane is usually evident only distally,
towards the porus acusticus. In preparation for neural division, this plane
can be extended proximally towards the entry zone (B). It should be men-
tioned that there is some intermingling of auditory and vestibular fibers
at this level, indicating that either vestibular disruption will be incomplete
or some auditory fibers will be sacrificed. Achieving a “sufficient” vestibu-
lar neurectomy without damaging hearing is a2 somewhat imprecise art,
based on subtle visual clues.

Before commencing neurectomy, it is important to insure that the facial
nerve is not adherent to the deep surface of the eighth nerve.This can be
accomplished by using an angled dissector (e.g., Rhoton no. 2) and gently
sweeping the under surface of the eighth nerve trunk. The location of the
facial nerve can be confirmed by neural stimulation. Nerve division is
begun with microscissors, working initially from the superior aspect (C).
Partial division of the nerve is then carried out (D).

E F ; G H

Figure 22-3 After partial nerve division, the remaining fibers are
microdissected from the auditory nerve (E). The residual vestibular fibers
are then divided either with a hook or with scissors (F). After neurotomy
has been accomplished, the nerve ends tend to spring apart a millimeter
or two. To discourage healing of the nerve across the gap, the ends should
be dissected apart (G). To further discourage spontaneous nerve repair,
removal of a segment of the divided nerve (neurectomy) can be per-
formed (HD.
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The hearing nerve and the balance nerve (white colour) are attached to each other, and they come  from the internal ear canal (top) and proceeds to the brain (bottom of picture –

not visible because a metal spatula protects it).  (Fig 22-2—A)   
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The balance nerve and the hearing nerve are being separated from each other. 

(Fig 22-2-B)
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After the balamce nerve and the hearing nerve have been separated from each other, 
the balance nerve is cut through – see the remnant of the balance nerve at the bottom

of the picture – at the upper end of the cross. The hearing nerve (white) is still intact.

 A blood vessel is still present on top of the hearing nerve.  (Fig 22-2—H)
     Pictures courtesy of Dr Louis Hofmeyr (neuro-otologist) and Dr T Bingle (neurosurgeon) of

     Pretoria.
The balance nerve can also be sectioned through the middle fossa approach:
Prof Fisch (Zürich):  Vestibular neurectomy via the middle cranial fossa approach)

)

[image: image8.jpg]Operative Site

Figure 6-1 Operative site for transtemporal
supralabyrinthine approach

The hair of the temporal region is clipped 9 cm above
and 5 cm behind the pinna the night before surgery.
For a combined transtemporal transmastoid approach,
the hair is shaved for 7 cm behind and 9 cm above the
ear. The area is shaved and prepared with Betadine
(soap and solution) after induction of general anesthe-
sia in the operating room.
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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.




[image: image10.jpg]Surgical Anatomy

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 fossa (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-
ly 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.




[image: image11.jpg]Vestibular Neurectomy

The term “vestibular neurectomy” was introduced by
U.Fisch in 1969 to distinguish this procedure from
vestibular nerve section (neurotomy) described by
W.House (1964). Vestibular neurotomy was originally
performed with a hook without removing a nerve seg-
ment. Vestibular neurectomy consists of excision of
the complete intrameatal segment of the vestibular
nerve including Scarpa’s ganglion. The ganglion is re-
sected to make sure that the vestibular ablation is
complete and to prevent regeneration of vestibular
nerve fibers.
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Figure 6-38 Removal of the meatal segment of the
vestibular nerve (microscope)

A The internal auditory canal is exposed. Proximal to
the vertical crest, one can see a dark line of separation
between the vestibular and facial nerves through the
intact dura. The “M” shape formed by the vertical crest
is typical of a good dissection of the meatal fundus
and indicates the exact position of the facial and ves-
tibular nerves. Probing with a hook to identify Bill’s bar
is not advised because the tip of the hook may go
through the meatal foramen and induce a postopera-
tive facial palsy.

B The dura is opened with a 1.0 mm right-angled hook
as far lateral as possible over the superior vestibular
nerve. The CSF pressure keeps the nerve against the
opening. If the dura is opened in the course of the in-
ternal auditory canal exposure, the CSF will escape
too early and the nerve may drop from view to the floor
of the internal auditory canal.

C A neurectomy knife is used to cut the superior ves-
tibular nerve distal to the vertical crest. The use of a
hook to divide the superior vestibular nerve is not ad-
visable because it will pull the surrounding vessels
with the nerve. The high rate of deafness (up to 10%)
reported by others after avulsion of the superior
vestibular nerve is avoided by the use of the sharp
neurectomy knife.

After cutting the superior vestibular nerve, the meatal
dura is incised along the posterior edge of the internal
auditory canal (dotted line) for further exposure.




[image: image12.jpg]Vestibular Neurectomy (cont.)
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Figure 6-38 Removal of the meatal segment of the
vestibular nerve (microscope) (cont.)

D The cut superior vestibular nerve is retracted with a
microsuction to expose the saccular and singular
branches of the inferior vestibular nerve.

E The branches of the inferior vestibular nerve are
sectioned with the neurectomy knife from anterior to
posterior, away from the facial nerve. No important
vessels (e.g. loop of AICA) have ever been encoun-
tered this far lateral in the internal auditory canal.

F The vestibulo-facial anastomoses are cut with neu-
rectomy scissors. The use of a hook, or even a knife,
instead of scissors increases the danger of postoper-
ative deafness because of undue pulling on the blood
supply of the cochlea (vestibulo-cochlear artery and
arteria cochleae propria). Access to the vestibular
nerve in the right ear requires holding the neurectomy
scissors in the left hand. The cochlear nerve is
covered and protected by the facial nerve.

G Both divisions of the vestibular nerve are retracted
with a microsuction, and the artery to Scarpa’s gangli-
on is seen coming from a vessel on the facial nerve.




[image: image13.jpg]H The artery to Scarpa’s ganglion is coagulated with
fine angulated bipolar forceps.
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lowish area on the nerve. The vestibular nerve is ready
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J The vestibular nerve is sectioned proximal to Scar-
pa’s ganglion with neurectomy scissors. For the right
ear the surgeon must hold the scissors in the left hand
(as shown in the figure).
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vestibular nerve is seen close to the acoustic porus.
The facial nerve and its blood supply are intact. The
dura over the facial nerve is kept intact to protect the
nerve. The horizontal crest of the internal auditory ca-
nal is obscured by the vertical crest due to the steep
angle of view (see Fig.6-37C). The cochlear nerve is
hidden behind the facial nerve.




Robert K Jackler (San Francisco, USA):

Vestibular neurectomy via the middle fossa approach (Jackler)

[image: image14.jpg]Middle Fossa
Vestibular Neurectomy

Figure 22-5 Selective vestibular neurectomy performed via the middle
fossa approach involves resection of a segment of both the superior and
inferior vestibular nerves. From a functional point of view, the middle
fossa neurectomy in the internal auditory canal is superior to the ret-
rosigmoid approach. Section of the nerve laterally, where the auditory and
vestibular fiber are well separated, allows for more complete neurectomy.
In addition, the vestibular ganglion (Scarpa’s) can be removed in the
neurectomy specimen. The disadvantage of the middle fossa approach is
the vulnerability of the internal auditory artery, the blood supply to the
inner ear, which lies in close proximity to the inferior vestibular nerve in
the distal internal auditory canal. In addition to a higher incidence of hear-
ing loss, transient facial weakness is also more frequent in the middle fossa
approach because of the need to reach under this nerve while dividing
the inferior vestibular branch. For these reasons, most neurotologic sur-
geons divide the nerve proximally, in the posterior fossa, even though the
thoroughness of the vestibular neurectomy is somewhat less complete in
this location. SV, Superior vestibular nerve; IV, inferior vestibular nerve; 7,
facial nerve.
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Ablation of the inner ear:

Labyrinthectomy: 

If there is no serviceable hearing, the balance organ can be destroyed via an approach through the middle ear (incision at the external ear canal) or via a mastoid approach (incision behind the ear).  The procedure consists of very careful removal of the stapes, the inner ear is then entered via the oval window, both utricle and saccule are removed, and the ampullae of the three semicircular canals are punctured.  This operation has a 90% success rate for stopping the vertigo attacks, although Scarpa’s ganglion, where the virus hide) is not removed.  The tinnitus usually gets less but does not disappear. Removal of the bone partition between the oval and round windows (a la Gacek) is not recommended, because as little damage as possible should be done.  A future cochlear implant can still be done in case the patient loses the hearing in the other ear, especially if care is taken not to allow blood to enter the cochlea (this may result in bony obliteration of the cochlea).  

Labyrinthectomy
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[image: image16.jpg]FIG. 3.42 Dilated saccule in Méniére’s disease. In advanced Méniére’s
disease the dilated saccule is usually in contact with and adherent to
the footplate. The artist’s rendition was aided by construction of a
Plexiglas model developed from serial sections of the labyrinth of the
right ear of a 54-year-old women with right Méniére’s disease. In such
an ear aspiration of fluid from an opening in the footplate would pro-
duce endolymph. Also see the dilated saccule in Figure 3.29.
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FIG. 24.1. Transcanal labyrinthectomy
of the left ear. The tympanomeatal flap
is reflected anteriorly and sufficient tym-
panic bony annulus is removed to pro-
vide a full view of the posterior meso-
tympanum. The incus is disarticulated
and removed. The stapedius tendon is
cut and the stapes is disarticulated from
the oval window and removed.

FIG. 24.2. Left ear. A: The oval window can be enlarged by removing bone at its inferior margin utilizing
a small cutting or diamond-surfaced bur. B: After the saccular macula has been removed by aspiration,
a modified 3-mm right-angled pick is used to engage and remove the utricular macula. The pick shown
here features a small hook at its distal tip and is known as a ‘“‘utricular hook.”




Cochleovestibular neurectomy:

If the hearing is bad and the tinnitus an exceptional problem, both the balance and the hearing nerves can be removed by a neuro-otologist who has been trained in skull base surgery.  The inner ear is approached from behind the external ear (mastoid approach).  This operation can also be done by a neurosurgeon, which will then approach the eighth nerve (i.e. balance plus hearing nerve) via a posterior fossa approach. These operations will stop the vertigo attacks totally, and the tinnitus can also disappear in most cases of genuine classic Menière syndrome (not in cases of inner ear damage due to other causes, e.g., trauma). This operation is seldom performed because the hearing nerve is sectioned, and then a cochlear implant cannot be done later on.

Ugo Fisch  (Zürich):
[image: image18.jpg]Cochleo-Vestibular Neurectomy

Surgical Technique
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A The superior ampullary nerve is elevated with a mi-

crosuction. The facial nerve proximal to the meatal fo-
ramen is identified and the overlying vestibular nerve
fibers are cut, including the vestibulo-facial anastomo-
sis (between superior ampullary and facial nerve). The
neurectomy knife (or at times neurectomy scissors) is
used to cut the nerve fibers. Avulsion of the nerves
with a hook is not recommended because the result-
ing stretch may be transmitted to the facial nerve,
causing a postoperative facial paralysis. After separa-
tion and section of the superior and lateral ampullary
nerve, the dura is incised medially along the transverse
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Figure 7-13  Vestibular neurectomy (microscope)
(cont.)

D The singular and saccular nerves have been divid
with neurectomy scissors. The complete nerve
pulled outward with a microsuction, exposing the me
tal segment including Scarpa’s ganglion. The vestit
lar nerve is cut (broken line) proximal to Scarpa’s gz
glion with neurectomy scissors. Note the facial ner
antero-superior and the cochlear nerve antero-inferi
in the canal. Resection of Scarpa’s ganglion (first ve
tibular neuron) ensures complete vestibular deaffere
tation and prevents regeneration of vestibular ne
rons.

Figure 7-14 Cochlear neurectomy (microscope)

A The arteria cochleae propria is coagulated. Th
cochlear nerve is divided with a neurectomy knife a
close to the modiolus as possible. The distal end c
the nerve is reflected posteriorly with a microsuction
and a segment of the nerve is resected with neurecto
my scissors for histological examination. Care must be
taken to avoid damaging the AICA which may loop intc
the porus. One should always check for this arteria
loop when working in the proximal internal auditory ca-
nal.
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