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Intermediate nerve schwannoma: a rare tumour
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Abstract. Intermediate nerve schwannoma: a rare tumour. The intermediate nerve (IN), also called the nerve of
Wrisberg, is a relatively small nerve with a variable anatomical course. Currently, this nerve is not addressed well in the
pertinent literature. Pre-operative diagnosis of IN tumours is clinically challenging due to the lack of related symptoms.
Symptoms are typically caused by the functional deterioration of neighbouring anatomical structures. In this report, we
describe a patient with a schwannoma that arose at the porus acusticus of the internal auditory canal; during surgery, this
proved to originate from the IN. We discuss our findings in the context of previously reported cases of IN schwannomas
and analyse the vague characteristics and symptoms of this rare tumour.

Introduction

The intermediate nerve (IN) is
part of the facial nerve. It is locat-
ed between the motor component
(VII) of the facial nerve and the
vestibulo-cochlear nerve (VIII). It
contains the sensory and parasym-
pathetic fibres of the facial nerve.
Thus, it is thought to carry nerve
fibres responsible for the sense of
taste from the anterior two-thirds
of the tongue, the floor of mouth,
and the palate. It also carries sen-
sory information from the skin
of the external auditory meatus
and mucous membranes of the
nasopharynx and the nose.' Apart
from this, the IN carries presynap-
tic, parasympathetic, and secreto-
motor fibres to the submandibular
and sublingual salivary glands,
to the lacrimal gland, and to
the nasal, palatal, and mucous
glands.! The greater superficial
petrosal nerve carries the sensory
information from the mucous
membranes of the nasopharynx
and palate, and the chorda tympa-
ni nerve carries taste input from
the anterior two-thirds of the

tongue, the floor of mouth, and
the palate. The cell bodies for
the sensory fibres are located in
the geniculate ganglion, but the
cell bodies of the presynaptic
parasympathetic fibres are located
in the superior salivatory nucleus.'
Some pre-ganglionic parasympa-
thetic fibres are located within the
greater petrosal nerve, where they
exit from the geniculate ganglion
and subsequently synapse with
neurons in the pterygopalatine
ganglion. The post ganglionic
neurons extend axons that provide
parasympathetic innervation to
the lacrimal gland. Microsurgical
explorations on cadavers and
intra-operative explorations on
patients have established that the
cisternal segment of the IN
extends a number of fine anasto-
moses to the facial nerve and the
vestibulocochlear complex.> The
IN courses separately from the
superior vestibular nerve, but a
total of 22% of all INs were found
adherent to the vestibulocochlear
complex for a length of 14 mm.
This effectively represents the
entire course of the nerve in the

cerebellopontine angle.’ In these
cases, the IN can only be identi-
fied as a separate structure by
drilling into the internal auditory
canal. Other anatomical studies
found that the number of IN roots
in patients varied from one to five
(one root in 58%, two roots in
26%, three roots in 12%, and four
and five roots in 2% each). There
was also variation in the number
of rootlets per root, from one to
five?

Intra-operative electrophysio-
logical studies have demonstrated
that, surprisingly, electrical stimu-
lation of the IN evoked a selective
motor response of the orbicularis
oris muscle, clearly distinct from
facial nerve stimulation, which
resulted in the motor response of
all branches of the facial nerve.'
This aspect of the IN, together
with the features of its origin,
course, structure, and function,
suggested the hypothesis that
it is an independent cranial
nerve, as originally theorized by
Soemmering in 1778

Several authors have suggested
that facial nerve Schwannomas
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originate from the intrinsic senso-
ry fibres of the IN or from aber-
rant ganglion cells, based on fact
that schwannomas have exhibited
a predilection for originating
from sensory nerves.”” However,
schwannomas that arise from
the IN have not been described
in the >300 cases reported since
the first report of Schmidt® in
1931. To date, only five cases
of IN schwannomas have been
described in the literature.**"
Inevitably, the origin and sympto-
matology of this poorly studied
tumour are currently under debate.
In this study, we describe a case of
IN schwannoma identified and
confirmed during surgery.

Case report

A 44-year-old male patient pre-
sented with a history of recur-
rent, monthly crises of vertigo.
Typically, each attack lasted two
weeks. During the attacks, the
patient experienced short bouts of
vertigo that lasted just a few sec-
onds and were provoked by head
movement. The history did not
reveal any other significant com-
plaints. A physical examination
showed no conclusive signs for
any particular pathology. The
patient underwent a complete
neuro-otological examination that
included micro-otoscopy, pure
tone audiometry, speech discrimi-
nation score, tympanometry, audi-
tory brainstem responses, and
nystagmus analysis under infra -
red video-nystagmoscopy (VNS)
(Ulmer Synapsis™ USA-France).

To investigate positional nys-
tagmus (Ny), we used the VNS to
examine the patient in a sitting
position, with the head tilted 30°
forward (to conclusively exclude a
benign paroxysmal positional ver-
tigo of the horizontal canal), dur-

ing three tests; the head shaking
test, the Dix-Hallpike test, and
the McClure test. During the
Dix-Hallpike manoeuvre on the
right side, we observed a posi-
tional Ny. It was a typical tor-
sional upbeating Ny, with the tor-
sional component beating towards
the lower part of the ear.

The pure tone audiogram,
speech discrimination score, and
auditory brainstem response test
provided results within normal
limits. On the basis of the clinical
data available, the patient was
provisionally diagnosed with
benign paroxysmal positional ver-
tigo of the right posterior semicir-
cular canal. Repeated attempts of
performing the canalith reposi-
tioning manoeuvre failed to revert
the symptoms, dispel the posi-
tional Ny, or change its features.
Therefore, we decided to perform
a magnetic resonance imaging
(MRI) study of the internal audito-
ry canal and the cerebellopontine
angle in order to rule out the pos-
sibility of a vestibular schwanno-
ma (VS) or other tumours that
might mimic positional vertigo.
The MRI revealed a 5 mm mass
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Figure 1

Fast spin echo MRI scan showing a 0.5 cm mass at the level of
the porus of the right internal auditory meatus that apparently
originates from the inferior vestibular nerve.

at the porus acusticus of the right
internal auditory canal. This mass
was iso-intense on both the T1
and T2 weighted images and
became enhanced with gadolini-
um administration. After studying
the fast spin echo MRI carefully,
the mass was thought to originate
from the inferior vestibular nerve
(Figure 1), thus confirming the
diagnosis of VS and accounting
for the symptoms. In order to
preserve normal hearing, we
planned to remove the tumour via
a combined retrosigmoid-retro-
labyrinthine approach. We per-
formed a right retrosigmoid cran-
iotomy and drilled into the retro-
labyrinthine air cells. Upon expos-
ing the acoustico-facial bundle, it
was found to be displaced posteri-
orly. At that point, the tumour
could be observed lying anterior
to the acoustico-facial bundle,
which, in turn, was easily separa-
ble from the tumour. Upon follow-
ing the tumour medially, we were
able to identify its origin from the
IN (Figure 2). It was impossible to
dissect the tumour from the IN;
therefore, the IN was sacrificed
to ensure total tumour removal.
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Figure 2

Intra-operative photograph of the same patient displaying the
origin of the tumour from the nervus intermedius.

Finally, we achieved an enblock
tumour removal with complete
functional preservation of the
eighth cranial nerve and all its
branches and the motor root of
the seventh cranial nerve. Histo-
logical examination of the tumour
confirmed it to be a schwannoma.

Post-operative course

On the first post-operative
follow up visit, one month after
the surgery, all the symptoms of
instability had completely disap-
peared. Hearing was preserved at
the pre-operative level; facial
nerve function was preserved at

grade I, according to the House
Brackmann scale. The patient did
not complain of xerophthalmia,
xerostomia, alterations in taste
sensation, or any additional symp-
toms related to the loss of IN func-
tion.

Discussion

The IN is considered to be the sen-
sory and secretomotor root of the
facial nerve. Although it is closely
related to the motor root of the
facial nerve, it is anatomically dis-
tinct from the main motor nerve
bundle. The IN can be divided into
three parts: a proximal segment
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from the brainstem to the vestibu-
lo-cochlear nerve, an intermediate
segment that courses through the
cerebellopontine angle, alongside
the superior vestibular nerve, and
a distal portion that joins the facial
nerve with the internal auditory
canal .’

In a review of the literature, we
were able to find only three other
studies that described tumours
with a clear cut IN origin (Table 1)
that also sufficiently described the
presentation symptoms. These did
not include two cases described by
Saito and Baxter® in a post-
mortem study in 1972. The low
incidence of IN schwannomas was
also noted by Kudo et al.’ in 1998.
He theorized that several factors
can make the tumour difficult to
detect, including anatomical vari-
ations of the IN, absence (22%) of
the intermediate segment of IN (the
site most commonly involved with
a tumour), difficulty in establishing
the origin during surgery, lack
of characteristic symptoms, and
rapid growth of the tumour, which
causes it to become too large to
distinguish its IN origin.’

The first case described was a
35-year-old male who presented
with a 10-month history of a
left sided hemifacial spasm.” The
findings from the examination
were normal, except for the hemi-

Table 1
Intermediate Nerve Schwannomas reported in literature
Author Year N° Sex-age |Side Symptoms Treatment Complication
Tumour
Saito H, et al 1972 2 PMS L-R asymptomatic / /
Kudo A, et al’? 1998 1 M-35 L hemifacial spasms |SO /
Sherman JD, et al.” 2002 1 M-41 R tinnitus/SNHL SO SNHL
Sheller C, et al.” 2008 1 M-29 L SNHL/vertigo RS SNHL/FP III HB
This study 2009 1 M-44 R vertigo RS /

PMS: post-mortem study, M: male, F: female, R: right, L: left, SO: suboccipital approach, RS: retrosigmoid approach, SNHL: sen-

sorineural hearing loss, FP: facial nerve paralysis, HB: Hause-Brackmann grading score.
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facial spasm. Computed tomo-
graphic scanning and MRI failed
to identify any lesion. The patient
underwent a suboccipital surgical
approach. A microvascular decom-
pression was performed on the left
superior cerebellar artery, which
appeared to be displaced inferior-
ly, based on the angiography
study. During the intervention, no
causative vessels were found;
however, a 0.5 cm mass appeared
to originate from the IN and was
removed with an interruption of
the IN and preservation of the
facial nerve. Post-operatively, the
hemifacial spasm completely dis-
appeared, normal hearing was
retained, there was no facial nerve
weakness, and all the secretomotor
and sensory functions of the facial
nerve were normal.

The second case described was
a 41-year-old male that presented
with a two-year history of right
sided tinnitus and mild sensory-
neural hearing loss." There were
no facial nerve related symptoms,
like facial paralysis or paresis. A
suboccipital surgical approach
was used to remove the tumour,
which proved to originate from
the IN. Both facial nerve function
and hearing were preserved at the
pre-operative level.

The third case was described by
Sheller et al."” in 2008. This was a
29-year-old man with a 6-month
history of left-sided hearing loss,
dizziness, and normal facial nerve
function. A bone window com -
puted tomography scan revealed
pathological enlargement of the
facial nerve canal up to the second
genu of the facial nerve and an
enlarged internal auditory canal. A
contrast enhanced T1-weighted
MRI demonstrated a tumour in the
left cerebellopontine angle region
that extended up to the geniculate
ganglion and along the course of

the superficial petrosal nerve. The
tumour was totally removed via a
retrosigmoid surgical approach.
During the surgery, the origin of
the tumour from the IN was clear-
ly demonstrated.

In the present study, a 44-year-
old male presented with a history
of two attacks of short duration
vertigo in the presence of normal
hearing and normal facial nerve
function. They symptoms resem-
bled benign paroxysmal positional
vertigo. No alterations in taste,
xerophthtalmia, or xerostomia
were documented. The MRI
revealed the presence of a 0.5 cm
right-sided cerebellopontine angle
tumour. The pre-operative diag-
nosis was vestibular schwannoma,
and it was removed through
a suboccipital surgical approach.
During the intervention, the mass
was found to originate from the
IN, which had to be sacrificed to
remove the mass. Post-operative-
ly, the patient experienced com-
plete resolution of vertigo. His
hearing was preserved at the
pre-operative level, and all the
functions of the facial nerve,
including the sensory and secreto-
motor functions, were normal
post-operatively.

All four cases were males in
their mid thirties and forties, and
none of the diagnoses was sus-
pected pre-operatively. Both the
present case and the case
described by Sherman et al." were
diagnosed pre-operatively with
VS. The first case was pre-opera-
tively diagnosed with a vascular
loop that compressed the facial
nerve root. In all four cases, the
tumour was less than one cm
in size. However, the most
remarkable observation was the
fact that none of the cases had pre-
operative symptoms related to IN
functions; moreover, neither the
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present case nor the second case
manifested IN-related complaints
post-operatively. Clearly, with only
four cases, no statistically signifi-
cant conclusion can be drawn
from these observations.

The absence of facial nerve
weakness in all the reported cases
can be explained with the same
rationale used to explain this
observation in VS. Even with a
large VS, the remarkable resistance
of the motor nerve fibres ensures
that the facial nerve is never
affected clinically. In contrast, in
lesions of the cerebellopontine
angle and internal auditory canal,
the opposite rationale is used to
explain the frequency of auditory
symptoms; there, the eighth nerve
is relatively sensitive to pressure.

The IN comprises both sensory
and sympathetic fibres; thus, a
tumour that originated in this
nerve root would be expected to
present with symptoms related to
IN functions. Therefore, in theory,
these patients should present with
changes in taste, xerophthalmia,
xerostomia, due to the disturbance
of the IN and auditory symptoms
characteristic of a lesion of the
cerebellopontine angle and inter-
nal auditory canal.

The lack of clinical involve-
ment of the IN in all four patients
can be explained based on the
anatomy of IN. The IN exits the
brainstem close to the cochlear
nerve. Both nerves travel together
in the cerebellopontine angle for a
variable distance; then the IN
separates from the cochlear nerve
and veers off to meet the facial
nerve. Rhoton et al.” mentioned
that, after leaving the cochlear
nerve, a variable amount of IN
fibres might remain with the
cochlear nerve and travel with it
distally; thus, a tumour that
originated from the main trunk of
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the IN would spare these fibres,
and they could carry on the func-
tions of the IN. In this scenario,
the extent of the loss of IN func-
tion would depend on the number
of IN fibres that travelled with the
cochlear nerve. In the three previ-
ously reported cases and in our
case, a good proportion of the
fibres appeared to have retained
function, and therefore, could
have travelled with the cochlear
nerve.

Another peculiar feature of IN
tumours is the presence of vertigo
spells, in contrast to the well
described disequilibrium. Two
patients out of the four described
had presented with a vestibular
disorder. This unusual aspect of
cerebellopontine angle tumours
has been described previously.”*'¢
The mechanisms that might
underlie vestibular dysfunction
from a cerebellopontine angle
tumour are thought to be similar to
those that underlie hearing loss;
i.e., vestibular nerve stretching or
compression and vascular occlu-
sion. Only a few patients that
experienced hearing loss com-
plained of vertigo. This was
probably due to the slow growth
of these tumours, which would
result in a gradual loss of
peripheral vestibular input with
compensation by the central
vestibular nuclei. Sudden increases
in tumour size or a vascular event
may result in the onset of true
VeI'tigO.ls'ls’”

Conclusion

In conclusion, IN schwannomas
are very rare tumours. Pre-
operative diagnosis is clinically
challenging due to the lack of IN

related symptoms. Suspicion of
these tumours is often due to the
symptoms caused by the deterio-
ration of functions in the neigh-
bouring anatomical structures.
Furthermore, intra-operatively, it
is difficult to correctly identify the
anatomical origin of an IN tumour
when variation is found in the
anatomy of the nerve, when the
intermediate portion of the nerve
is absent, or when the size of the
tumour at presentation is large.
Treatment is total excision of the
tumour with preservation of hear-
ing and facial nerve functions.
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