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OBJECTIVE: The authors present their experience in using an endoscope-
assisted procedure to manage functional surgery of the auditory nerve in
selected patients suffering from disabling vertigo.

MATERIAL AND METHODS: The value of endoscopy was retrospectively
evaluated in 2 groups of patients. Over a period of 10 years, 25 patients
suffered from disabling positional vertigo with vascular compression of the
eighth cranial nerve; during a shorter period of 3 years, 45 patients with
Meniere's disease required vestibular neurotomy. Both series were per-
formed via a minimally invasive retrosigmoid approach.

RESULTS: Endoscope-assisted surgery is very useful for a sure and safe
vascular decompression of the auditory nerve, with no induced side ef-
fects. Of 25 patients who had endoscopic-assisted surgery for disabling
positional vertigo syndrome, 14 were actually cured. In contrast, the use-
fulness of the endoscopic procedure has not yet been demonstrated in
vestibular neurotomy.
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Despite its illumination and magnification, the opera-
ting microscope has distinct limitations. The operator
can visualize the structures directly ahead but is unab-
le to see around them. These limitations can be over-
come with the complementary help of an endoscope,
which allows the operator to "look around the corner."
The use of the endoscope as a complementary tool in
otology and neuro-otology enhances the concept of
minimally invasive approaches.

of patients in an atraumatic and less invasive way.
Thus, the combination of the endoscope and the opera-
ting microscope in CPA surgery is an intraoperative
refinement that should be applied in the surgical treat-
ment of neurovascular compression syndromes of the
cochleovestibular nerve and in the sectioning of vesti-
bular nerves.’

ENDOSCOPIC ANATOMY

HISTORICAL BACKGROUND

The first comprehensive description of endoscopy
of the cerebellopontine angle (CPA) was provided by
French surgeon Doyen, who in 1917 described an en-
doscopic technique for selective fifth-nerve section in
trigeminal neuralgia." A further description of this
technique was outlined by Prott in 1974, who advoca-
ted a transmastoid retrolabyrinthine approach to the
CPA.? Jihme and Oeken in 1977 suggested the use of
a retrosinusal-suboccipital approach for diagnostic
purposes.’ Oppel and colleagues described a transpyra-
midal-retrolabyrinthine approach for endoscopic sec-
tion of the sensory trigeminal root,’ then for the vesti-
bular nerve.” However, the instrumentation available
until relatively recently was a major deterrent to prog-
ress, and the procedure found few disciples until
Magnan stimulated renewed interest in endoscopic
surgery of the CPA via a keyhole retrosigmoid appro-
ach.’

The basic benefit of the endoscopic procedure is a
more comprehensive "mapping” of the neurovascular
components without the necessity of cerebellar retrac-
tion, keeping the anatomic relations between vascular
and neural elements undisturbed. The endoscope has
the advantage of providing magnified high-resolution
images and an unobstructed panoramic view of all ner-
vous and vascular structures crossing the area, unlike
the monoaxial one offered by the operating micros-
cope. Also, its use does not necessitate excessive ce-
rebrospinal fluid drainage, as the view is as clear insi-
de as it is outside. These advantages allow the precise
identification of the vasculoneural conflicts in 100%

From an endoscopic viewpoint, the acousticofacial
bundle divides the CPA into 2 parts with a superior le-
vel and an inferior level (Figure 1)°. The acousticofa-
cial nerve bundle crosses the middle of the CPA. The
flocculus overlies the root entry zone (REZ) of the
cochleovestibular and facial nerves. The relationships
with the loops of the anterior inferior cerebellar artery
(AICA) are clearly seen without the need to retract the
cerebellum, preventing any distortion of the vasculo-
neural structures. A 30° angled-view endoscope provi-
des accurate visualization of the REZ of the nerves.
The loops of the AICA may be found to be situated
above, below, or between the facial and cochleovesti-
bular nerves. At this point, the AICA leads to the laby-
rinthine and subarcuata arteries.

Figure 1: Endoscopic view of the right cerebellopontine
angle with the acousticofacial nerve VIII dividing it into 2
parts: superior area with Dandy’s vein and trigeminal
nerve (V), inferior area with lower cranial nerves (XI, X,
X1). (IAC, internal auditory canal.)
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Superior level or trigeminal area. In this level. we
find the pons, the fifth and sixth nerves, the vein of
Dandy (more superficial above and lateral to the fifth
nerve) which joins the superior petrosal sinus and the
tentorium cerebelli above. We also see the superior ce-
rebellar artery and, sometimes, the ascending part of
the AICA .

Inferior level or lower cranial nerves area. Here we
see the roots of the lower cranial nerves, the course of
the posterior inferior cerebellar artery (PICA), and the
vertebral artery.

Site of the neurovascular conflict of the eighth cra-
nial nerve. The vascular compression is at the
Schwann cell-glial junction transitional zone (TZ).’
The TZ of the eighth nerve varies in its location along
the course of nerve. Consequently, the sites of the vas-
cular conflicts can occur anywhere along the nerve
from the brain stem to the internal auditory canal.”

There are different types of contact between the

vessel and the cochleovestibular nerve (Figure 2):

Figure 2: Neurovascular conflicts of the eighth cranial
nerve with a loop of the anterior inferior cerebellar artery
below the eighth nerve (VIII) at the level of the internal
auditory canal (IAC).

1. Simple contact: The conflict is caused by a loop
of the AICA and a single point of contact above the
nerve. A special finding is a long subarcuata artery

stretching posteriorly along the nerve at its entrance in-
to the internal auditory canal.

2. Multiple contacts: The conflict includes different
points of contact by several loops of the AICA around
the REZ of the nerve along its cisternal and/or intraca-
nalicular course.

3. Nutcracker type of contact: The conflict includes
1 or more offending vessels (AICA and PICA) above
and below the nerve entangled between them.

4. Vein contact: The venous structure is an incons-
tant and aberrant inferior cerebellar vein, part of a de-
velopmental venous anomaly, and the contact is along
the REZ of the nerve and at the Luschka foramen.

Vascular compressive neuropathy should induce
vestibular nerve irritation that results to hyperactivity
and hyperexcitability of the nuclei and central nuclear
dysfunction."

MATERIALS AND METHODS

Endoscopes. We recommend a rigid instrument for
precise surgical maneuvers. The safest endoscopes are
6 cm in length and 4 mm in diameter with a 0° angle.
This provides a panoramic view. The limited length
prevents inadvertent contact with deeply lying structu-
res. The most useful endoscopes are 11 cm in length
and 4 mm in diameter with a 30° angle.

The 60°- and 70°-angled endoscopes are not opti-
mal because the surgeon cannot appreciate the exact
position of the tip of the endoscope.

Aseptic techniques. Telescopes marked as autocla-
veable can be steam-autoclaved at a maximum tempe-
rature of 134° C (272° F) for 5 to 8 minutes at 2-2 at-
mospheric pressures.

A sterile cover protects the camera and light cable.
A warm (37° C) saline solution is used as an antifog
agent. The tip of the endoscope must be cleaned after
each withdrawal. To assure aseptic conditions, the sur-
geon must check the progression of the endoscope
using a video camera and monitor (and not by direct
inspection through the eyepiece).
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Lastly, we recommend avoiding prolonged direct
contact between the tip of the endoscope and the ner-
ves to prevent thermal effect and neural injury. All
staff should be fully trained in the use of the endosco-
pe.

Approaches. Our standard practice in combining
surgical and endoscopic procedures was to use the ret-
rosigmoid approach, which is a posterior and direct
approach to the CPA. Now, through middle fossa, ret-
rolabyrinthine, translabyrinthine, and transcochlear
approaches, the endoscope is used with the same tech-
nique and for the same purposes as in the retrosigmo-
id approach.

Indications

Vascular compression of the eighth cranial nerve

Disabling positional vertigo (DPV) was first desc-
ribed by Jannetta in 1975." The symptoms include se-
vere motion-induced dizziness, continuous disequilib-
rium and unsteadiness while in motion, visually indu-
ced nausea, and instability.”" Standing still, sitting, or
lying down relieves DPV. Symptoms are not acute, are
not fatigable, and are not relieved by vestibular rehabi-
litation or medical treatment.'* DPV is usually not ac-
companied by other aural symptoms, although tinni-
tus; hearing loss, fullness, and ear pain can be present
in varying degrees.

On audiometric examination, a unilateral high- or
middle-frequency hearing loss is found in more than
70% of patients, and 22% have middle-frequency he-
aring loss."

The validity of the diagnosis of DPV was questi-
oned by Bergsneider and Becker.” "It would appear
that the syndrome of DPV might encompass a broad
spectrum of other vertigo syndromes, predominantly
what would be considered variants or atypical
symptoms of classic syndromes."

Abnormal auditory brainstem response (ABR) is
found in up to 40% of patients.” The pressure on the
eighth cranial nerve by an offending vessel would re-
sult in a delay of wave II or an increase in the latency
between peaks I and II, which corresponds to the dis-

tal auditory nerve. The most relevant Moller’s criteria
for ABR abnormalities are wave I-III interval differen-
ce >0.2 ms, wave I-III interval difference >0.16 ms if
low or absent wave II, wave Il amplitude 33% to the
contralateral side, and ipsilateral wave I-III absolute
interval >2.3 ms.

Magnetic resonance imaging (MRI) is the key as-
sessment tool for neurovascular conflicts. It must inc-
lude all CPA components. For all patients, 3-dimensi-
onal Fourier transform MRI with special T2 sequen-
ces, constructive interference in study state (CISS),
and postcontrast special T1 sequences (TurboFlash)
are performed to show the presence of a neurovascular
conflict and its location (Figures 3 and 4). Magnetic
resonance angiography (MRA) can be performed in
some patients. MRI also excludes the presence of other
pathologies. The variability of the vascular anatomy of
the CPA and the frequency of the presence of a vascu-
lar loop in contact with the eighth cranial nerve in
aymptomatic patients results in skepticism regarding
the likelihood of pathology arising from cross com-
pression.”” Reliable radiologic diagnostic criteria of
neurovascular conflict are required before claiming a
cross compression of the cochleovestibular nerve se-
condary to a vascular loop.”'

Figure 3: MRI assessment with T2 CISS sequence of the
right acousticofacial nerve bundle a perpendicular contact
and posterior distortion of the cochleovestibular nerve.
(MRI, magnetic resonance imaging; CISS, constructive
interference in study state.)

There are two diagnostic criteria for DPV, the pre-
sence of orthogonal contact between the nerve and the
vessel, and the presence of neural structure distortion
by the offending vessel. In patients with DPV, an ab-
normal ABR associated with an MRI showing a vascu-
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L g
Figure 4: MRI assessment with gadolinium T2 CISS
sequence show the presence of the right vertebral artery
(va) distorting the acousticofacial nerve bundle (VIII) at its
cisternal course. (MRI, magnetic resonance imaging;
CISS, constructive interference in study state.)

lar conflict with the eighth nerve are sufficient indica-
tions for surgical decompression of the nerve."

Endoscope-assisted microvascular decompression
procedure

Vascular decompression is performed via a mini-

mal retrosigmoid approach, followed by a limited cra-
niotomy, behind and close to the sigmoid sinus. The
CPA is explored by a 30°-angled endoscope, which gi-
ves a panoramic view of this space and allows clear vi-
sualization of the REZ of the acousticofacial nerves as
well as the porus acousticus. Before starting surgery,
the endoscope gives the surgeon a precise mapping of
the site and the course of the offending vessel, minimi-
zing retraction and dissection (Figure 5). Whatever the
location of artery-nerve conflict, the purpose of the
microvascular decompression procedure is to change
the axis of the offending vascular loop and keep it
away from the offended nerve (Figure 6).

This surgical maneuver is easier and more safely
accomplished under the operating microscope which
allows the use of 2 free hands. The offending vessel is
carefully mobilized using microelevators and micro-
hooks. Meticulous and careful dissection allows chan-
ging the vessel’s axis of direction. Then, the microvas-
cular decompression is realized with a small Teflon®
pad, adjusted with a microhook to hold the artery away
from the nerve. An inert material, Teflon® is very well
tolerated in the CPA as well as in other parts of the
body.

Figure 5: Endoscopic assessment of a nutcracker-type
conflict: several loops of the anterior inferior cerebellar
artery (aica) are surrounding the root entry zone of the
nerve (VIII).

aica

Figure 6: View of the same patient with the operation
microscope to mobilize the offending vessels.

When a nonpredominant vein is involved in the
conflict, it is coagulated using bipolar coagulation. If
the vein is predominant, as shown by preoperative
MRI or intraoperative examination, it should be treated
as an artery .

The microvascular decompression of the eighth
cranial nerve is particularly delicate. The most com-
mon offending vessel, the AICA, has a course betwe-
en the seventh and eighth nerve in 50% of patients,
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which prevents an efficient microvascular decompres-
sion performance. Furthermore, an intracanalicular
AICA loop requires a complementary drilling of the
internal auditory canal with the risk of postoperative
hearing loss.

The operation ends with a new endoscopic review
of the quality of the surgical act, the good positioning
of the Teflon® pad, and the absence of contact betwe-
en the decompressed nerve and all adjacent vascular
structures (Figure 7). The endoscope allows the perfor-
mance of this control without disturbance to the mic-

rovascular decompression.

aica

gl

Figure 7: Endoscopic control of the positioning of the
Teflon® (T) and the completion of the vascular decom-
pression. (IAC, internal auditory canal; aica, anterior infe-
rior cerebellar artery; VIII, eighth nerve).

Intraoperative ABR monitoring of the cochlear ner-
ve is performed during microvascular decompression
for DPV or tinnitus. It can help in avoiding cochlear
nerve injury. The return of the ABR to normal after the
decompression is a sign of good prognosis, but, unfor-
tunately, this does not mean constant relief from
symptoms.

procedure was successful in 14 (56%) with complete
disappearance of the complaint. One patient showed a
sudden sensorineural hearing loss (20dB), 1 month
postoperatory. ABR returned to normal in 5 patients.
In the remaining 11 patients (44%), the decompression
procedure was ineffective.

DISCUSSION

RESULTS

Of the 25 patients who underwent microvascular
decompression assisted by endoscopy for vertigo, the

The value of endoscope-assisted surgery in vascu-
lar compression syndrome has already been emphasi-
zed for trigeminal nerve in 141 cases and facial nerve
in 265 cases.” Vertigo disorder, the consequence of an
offending vascular loop on the auditory nerve, is more
controversial and less common. Between 1994 and
2004, only 25 patients were identified as having DPV
requiring surgery out of 561 endoscope-assisted mic-
rovascular decompression procedures. During the sa-
me period, 363 patients with untreatable incapacitating
Meniere’s disease underwent vestibular neurotomy.

Jannetta and Moller reported the results of 3 series of
DPV patients who underwent microvascular decompres-
sion.™""™"” Simply, of 71 patients, 76% were considered
"excellent" or "significantly improved" in terms of verti-
go symptoms or quality of life. McCabe and Gantz re-
ported that 23 of 29 patients experienced relief from ver-
tigo and motion intolerance.14 In Sakaki and colleagues,
of 18 patients, vertigo disappeared in 11 and improved
markedly in 2. In the House Ear Clinic experience,
Brackmann and colleagues reported 85% improvement
of the overall disabling rating in a group of 20 patients."

So far, Schwaber’s conclusions still summarize the
efficiency of "this controversial treatment for a contro-
versial illness.""”" Microvascular decompression of
the cochleovestibular nerve eliminates the desequilib-
rium in approximately half of patients, improves the
symptoms in one fourth of patients, and fails to cont-
rol the symptoms in another one fourth of patients.

Vestibular neurotomy, a minimally invasive retro-
sigmoid approach is particularly suited to vestibular
neurotomy in treating incapacitating vertigo in Meni-
ere’s disease when residual hearing still exists. The
retrosigmoid approach is not technically difficult, pro-
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vides excellent access, and allows a sure selective sec-
tion of the vestibular nerve.

Endoscopic vestibular neurotomy can be performed
using a similar approach®*.We have been able to carry
out vestibular neurotomy with the endoscope alone in
16 of 45 patients undergoing the procedure to control
disabling vertigo in Meniere‘s disease.

Difficulties and obstacles encountered during en-
doscopic vestibular neurotomy included insufficient
spontaneous retraction of the cerebellum prior to ope-
ning the basal cisterns, the presence of thick arachnoid
wrapping requiring dissection, and difficulties in deter-
mining the cochleovestibular cleavage.

As yet, there are no advantages to the use of the en-
doscopic vestibular neurotomy in comparison with the
operating microscope with regard to the safety and the
efficiency of the operation.

CONCLUSION

There is trend toward the development of less-inva-
sive procedure in all surgical fields, including otone-
urologic surgery. Videoendoscopy technology is a part
of this improvement. The use of endoscopes in comp-
lement to the operating microscope for functional sur-
gery of vertigo is helpful in achieving a sure and safe
vascular decompression of the auditory nerve, but it
still presents significant limitations for vestibular ne-
urotomy. Endoscope-assisted microvascular decomp-
ression of the auditory nerve should be considered as a
surgical option, in selected cases, as it is already estab-
lished for trigeminal and facial nerves.
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Letter to the Editor

1-The value of angled endoscopes in posterior
fossa approaches is unquestionable since this tool
discloses the hidden areas not visible or reachable
with surgical microscope, especially in acoustic
neuroma dissection and decompression of
trigeminal and facial nerves. However, to my
opinion, for microvascular decompression and/or
neurotomy of the 8th nerve the surgical microscope
itself is a sufficient tool to perform these surgeries,
since the microscope is capable of viewing the
cisternal part of the 8th nerve. Only in some cases,
in which the AICA loops into the internal auditory
canal (IAC), 30 and even 45 degree angled
endoscopes may be usefull. Even in these cases, a
limited drilling (not more than 4 mm) of the
posterior lip of TAC discloses the loop sufficiently
and allows successful decompression without the
need of endoscopes. We have been using angled
endoscopes (30 and 45 degree) in our all acoustics
and trigeminal and facial decompression surgeries
since 1994, but we have never felt a necessity of this
tool in 8th nerve section nor decompression.

2- The dimension of craniotomy for any kind of
posterior fossa approaches should not be less than
25-30 mm in diameter. Introducing the rigid
endoscope through a mini craniotomy and dural
incision might cause insufficient orientation to the

posterior fossa, and cause troublesome venous
bleeding from some cerebellary - petrous dura
overhanging veins, especially near the cerebellary
tentorium. This condition leads to re-enlarge the
surgical field to control such a bleeding which is
time consuming.

Prof. Nebil GOKSU M.D.
Gazi University Otolarynpology Dept.
Besevler-Ankara-Turkey

The author’s response:

The above comments are very interesting
because they come without any doubt from an
excellent surgeon still using the principles of the
conventional sub-occipital approach.

In the manuscript we promote the concept of
minimally invasive retro-sigmoid approach with
keyhole approach requiring different technologies
to be achieved safely. Consequently the conclusive
remarks should be adapted to the performed
surgery.

Prof. Jacques MAGNAN M.D.
ORL Unit, Hopital Nord, 13915,
Marseille, France




