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ABSTRACT

Facial nerve schwannomas are rare conditions which can mimic many other conditions. A series of patients with facial nerve schwannomas
were treated in our department, all of whom had a delay in diagnosis resulting in a significant morbidity. This prompted us to present this rare
case series of schwannomas along different segments of facial nerve and also review the literature on such tumors—the different presentations,
work-up issues in management and rehabilitation. A wide text and PubMed English literature-based search was done on the existing
literature on facial nerve schwannomas and the summary presented. Facial nerve schwannomas can have multiple clinical presentations
with or without a facial paresis. Only a high degree of clinical suspicion and early imaging can lead to this diagnosis. An early diagnosis of
facial nerve schwannoma is important as the morbidity associated with the condition as well as the surgery increases with the delay in

diagnosis.
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INTRODUCTION

Facial nerve schwannomas are rare conditions which can
challenge the clinical judgement and management skills of
even experienced clinicians. While the varied and late
clinical presentations delay diagnosis, the close relationship
of facial nerve to the vestibulocochlear and neurovascular
structures demand expertise and experience during surgery
and postoperative rehabilitation. Schwannomas along
different segments of facial nerve have been referred to our
hospital, which is a tertiary cancer hospital and research
center, pointing to the fact that these are difficult to
differentiate from other benign conditions and neoplasms
in this area. Here, we are presenting a case series of
schwannomas at different segments along the course of the
facial nerve (Fig. 1). We have made an attempt to provide
an insight into the management of schwannomas along
various segments of facial nerve. It was the rarity of such a
case series, and the interesting diagnostic and surgical
questions arising with it, that prompted us to make this effort.

CASE REPORTS

Case 1: Schwannoma at the Meatal
Segment of Facial Nerve

A 49-year-old female presented to us with a history of left
ear tinnitus and reduced hearing in the left ear of 6 months
duration. She was having left-sided facial weakness of 3
months duration, which was being treated elsewhere with

Geniculate
ganglion

Fig. 1: The course of facial nerve with various segments

conservative measures on the lines of Bell’s palsy, but
without any improvement. On examination, she was having
a House Brackmann (HB) grade V facial nerve paresis and
severe to profound mixed hearing loss on the left side. The
tympanic membrane was normal. Right ear had normal
findings. MRI scan of the brain showed a2.7 x 1.9 cm lesion
in the left cerebellopontine angle region with intrameatal
component, extending medially (Figs 2A and B). In view
of the early facial nerve involvement, a facial nerve
schwannoma was suspected. Surgery was planned by a left
retromastoid craniotomy approach. Tumor was seen to arise
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Figs 2A and B: Coronal and axial T1 contrast MRI of temporal bones showing a well-defined tumor with smooth outline involving the
meatal portion of facial nerve with tail along the labyrinthine segment

from the facial nerve and involving the left internal auditory
canal, which was drilled out to decompress the intrameatal
part. The part in the cerebellopontine angle region was
internally debulked to achieve a gross total resection. The
nerve was in continuity after the surgery. Histopathological
examination confirmed the tumor to be schwannoma.
Postoperatively, the patient sustained a HB grade 111 facial
paresis.

Case 2: Facial Nerve Schwannoma
at the First Genu

A 39-year-old male who presented with a complaint of
decreased hearing in the right ear of one year duration was
having facial paresis of House Brackmann grade Il severity.
A reddish bulge was seen behind the intact right tympanic
membrane. Pure tone audiometry showed severe to profound
mixed hearing loss in the right ear while the left side was
normal. Imaging showed a 2.6 x 2.2 cm mass located in the
geniculate ganglion region, along the tympanic part of facial
nerve, eroding petrous tegmen and bony labyrinth with
extention to the cochlea and to the fundus of internal auditory
meatus (Figs 3A and B). Histopathology report was facial
nerve schwannoma with associated epithelioid granuloma
negative for acid-fast bacillus. Options of observation,
radiotherapy or surgery were explained to the patient, who
then went on to opt for surgery. Surgical excision of tumor
via middle cranial fossa approach was planned as the disease
was more intracranial with small extension to internal
auditory meatus and keeping a possibility of meningioma
also in mind, as on MRI scan intensity of the mass was not
similar to schwannoma. Tumor was seen between the two
leaves of dura, possibly arising from greater superficial
petrosal nerve. Gross total resection was achieved, keeping
the nerve in continuity. Postoperatively, patient had a House
Brackmann grade V facial paresis. Temporary tarsorrhaphy

Figs 3A and B: (A) CT scan of temporal bones showing tumor near
the right geniculate ganglion with destruction of epitympanum and
surrounding petrous part of temporal bone, (B) coronal T1 contrast
magnetic resonance imaging of temporal bones showing well-
circumscribed enhancing mass with smooth borders near the right
geniculate ganglion

and facial nerve rehabilitation measures were started.
Histopathological examination confirmed the diagnosis of
schwannoma. Two years postoperatively, the patient is
having HB grade 111 facial paresis.
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Case 3: Schwannoma of the Mastoid
Segment of Facial Nerve

A 39-year-old male presented to our hospital with a
complaint of swelling in the right periauricular region of
2 months duration. On examination, he had facial palsy of
House Brackmann grade V severity and a 4 x 6 cm size
firm mass in the right parotid region. Otoscopy and cranial
nerve examination were normal, except for a right-sided
mild to moderate conductive hearing loss which was mixed
at higher frequencies. MRI showed a 2.7 x 1.6 x 2.8 cm
lesion, isointense on T1, heterogeneously hypointense on
T2 with moderate postcontrast enhancement, in the right
external auditory canal with base towards petrous apex and
abutting the superomedial portion of the parotid gland.
Middle and inner ear structures were normal with no

intracranial involvement (Figs 4A and B). Excision of tumor
was planned via a transmastoid approach. It was seen
involving the mastoid portion of facial nerve extending to
the hypotympanum and mesotympanum and eroding the
posterior canal wall into the mastoid cavity. A small
extratemporal segment of tumor was found extending from
stylomastoid foramen inferiorly. Facial nerve was transected
at the level of second genu. Postoperative course was
uneventful. Histopathology report confirmed the diagnosis
of schwannoma. An MRI scan was done after 6 months,
which showed absence of tumor.

Case 4: Facial Nerve Schwannoma with
Predominant Extratemporal Component

A 41-year-old male presented to our hospital with a
complaint of decreased hearing in the left ear. The patient

Figs 4A and B: Axial and coronal T1 contrast magnetic resonance imaging of temporal bones showing well-circumscribed tumor involving the
vertical course of facial nerve in the mastoid with extension through the stylomastoid foramen

Figs 5A and B: Axial and coronal T1 contrast magnetic resonance imaging of temporal bones showing well-circumscribed tumor with sharply
defined borders involving the extratemporal course of right facial nerve from stylomastoid foramen to its branching within the parotid gland
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was having left side facial paresis, House Brackmann
grade V. MRI scan showed a lesion involving the left facial
nerve, extending from the stylomastoid foramen till its
branching within the parotid gland, involving the deep lobe
(Figs 5A and B). The lesion was also extending into the
mastoid, middle ear, the posterior fossa extradurally and
jugular bulb area. A transmastoid excision was planned. A
modified Blair’s incision was taken. Skin flaps were raised
and the superficial lobe of parotid was separated from the
cartilage of external auditory canal. Tumor was present at
the stylomastoid foramen exit of facial nerve widening the
foramen with extension to deep lobe of parotid and into
middle ear. Tumor dissected out from widened fallopian
canal, middle ear and from deep lobe parotid where it went
beyond the main facial trunk. Remnant tumor present over
the jugular bulb was dissected out gently, thus achieving a
gross total resection. Histopathological examination
confirmed the tumor as schwannoma. One year
postoperatively, patient had a HB grade 1V facial paresis.

DISCUSSION

Incidence

Schwannoma is an ectodermal benign encapsulated tumor
arising from Schwann cells. Schwannomas of the facial
nerve are extremely rare tumors which can arise any where
along the course of this nerve.! Although they may arise at
any age, the peak incidence is between the third and sixth
decades. There is no gender predilection. These can be
located intracranially, intratemporally or extratemporally.
One series of 600 temporal bones reported a facial
schwannoma incidence of 0.8%. Most of these tumors are
intratemporal, whereas 9% are located extracranially and
usually appear as an asymptomatic parotid mass.? The vast
majority of facial nerve schwannomas are benign, although
malignant schwannomas have occasionally been reported.

Clinical Features

The clinical presentation of facial nerve schwannoma is
variable and depends on the segment of facial nerve involved.
Clinical history of the patient is usually a reliable indicator
of the presence of a facial nerve tumor. The tumor may show
symptoms during the early period of growth, but are often
neglected due to the lack of clinical suspicion or rarity of the
condition. The most common clinical presentations include
varying degree of facial paresis, conductive hearing loss,
tinnitus, hemifacial spasm, otalgia, decreased lacrimationand
sensorineural hearing loss. The facial paresis is of variable
severity but is often gradually progressive or fluctuating in
nature.>® The presence of persistent or progressive facial
paresis points away from a simple Bell’s palsy and warrants
anearly imaging. Conductive hearing loss due to facial nerve
schwannoma of tympanic segment involving ossicular chain
may be seen in up to 76% of cases.” Other less common

presenting symptoms include tinnitus, hemifacial spasm and
otalgia.>® A combination of these symptoms can occur in
case of large facial nerve schwannomas. A schwannomanear
the geniculate ganglion can involve the greater superficial
petrosal nerve and lead to loss of lacrimation, presenting as
ocular dryness®®and conductive hearing loss. For facial nerve
schwannomas involving only the internal auditory canal, the
cerebellopontine angle, or both, the chief symptom may be
sensorineural hearing loss. In such cases, facial paresis is
rare.89

Schwannomas may arise anywhere along the course of
facial nerve, from the cerebellopontine angle to the
neuromuscular junction, but there is a predilection for
involvement of the geniculate ganglion.'®!! From the
geniculate ganglion, a facial nerve schwannoma may extend
to involve the tympanic and/or labyrinthine portions of the
facial nerve.®* Uncommonly, facial nerve schwannomas
extend to involve the middle cranial fossa by means of direct
upward spread through the roof of the temporal bone or
anterior spread through the facial hiatus, for the greater
superficial petrosal nerve.''® The involvement of the
geniculate ganglion and tympanic portions of the facial nerve
can present with facial dysfunction, conductive hearing loss
and sometimes loss of lacrimation.

Imaging

Regardless of tumor location, the basic imaging
characteristics of schwannoma are the same. CT scan would
show an enhancing soft-tissue mass and MR imaging a mass
that is mildly hypo- or isointense relative to brain on T1-
weighted images, heterogeneously hyperintense on T2-
weighted images, and enhances following administration
of gadopentetate dimeglumine. Heterogeneity or cystic
change may be seen in large facial schwannomas.!® With
the use of a bone algorithm, CT demonstrates a benign type
of expansile, lytic change or remodeling of bone.!3
Aggressive bone destruction is not seen. Martin et al®
described MR imaging findings in four facial nerve
schwannomas. All tumors were slightly heterogeneous
lesions that were isointense to brain on T1- and T2-weighted
images. Previous authors have described a target sign of
neurofibroma that is almost pathognomonic of that lesion.**
This feature suggests neurogenic neoplasm, although it can
also be seen in schwannomas and malignant peripheral nerve
sheath tumors. It is common in plexiform neurofibromas
and less frequent in malignant peripheral nerve sheath
tumors.'® In schwannoma, the target sign corresponds to
more cellular Antoni A regions centrally and myxoid Antoni
B regions peripherally.®® Gadolinium-enhanced MRI of the
temporal bone is the most accurate tool for diagnosing facial
nerve tumors. MRI can detect inflammatory changes (such
as those caused by herpes zoster infection and otitis media)
and Bell’s palsy (which can involve the facial nerve);
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therefore, it can help distinguish inflammation from
tumor.8” On MRI, intratemporal schwannomas are hypo
or isointense on T1-weighted images, hyperintense on T2-
weighted images, and well enhanced on postcontrast T1-
weighted images.'® High-resolution CT of the temporal
bone is complementary in the case of intratemporal lesions;
MRI is superior in demonstrating tumor extension, whereas
CT provides detailed information about the relationship of
the tumor to surrounding bony structures.

Differential Diagnosis

The presence of a middle cranial fossa tumor should prompt
consideration of various intracranial lesions. Extra-axial
lesions, such as meningioma, dural metastasis, epidermoid
cyst, or arachnoid cyst can all be excluded as well. A
meningioma may be associated with frank bone destruction,
if aggressive, or may cause hyperostosis, but would not
typically extend into the petrous temporal bone with benign
bone remodeling. In addition, tumor extension along the
course of the facial nerve would not be expected in a middle
cranial fossa meningioma. A dural metastasis would
probably destroy bone, rather than extend into the temporal
bone with a benign type of bone expansion, as in a facial
nerve schwannoma. Perineural extension of a head and neck
malignancy may follow the course of the greater superficial
petrosal nerve and gain access to the temporal bone through
the facial hiatus.'® In such patients, there is usually clinical
or radiologic evidence of either a primary lesion or tumor
in the pterygopalatine fossa, vidian canal, or Meckel cave.'®
An epidermoid tumor and archnoid cysts may be confused
only with the cystic variant of schwannomas. Both of these
should not enhance like a schwannoma but arachnoid cysts
can erode or remodel bone.

Various primary and secondary lesions of petrous
temporal bone origin should also be considered in the
differential diagnosis. A metastasis would more likely
destroy bone than give the benign type of remodeling as
seen in schwannoma. Langerhans cell histiocytosis
commonly affects the temporal bone; not only is it rare for
this disease to produce a facial palsy but also more
aggressive or destructive bone changes would be expected
in Langerhans cell histiocytosis.*>*® Vascular tumors of the
temporal bone, such as hemangioma and ossifying
hemangioma can be excluded on the basis of the absence
of the moth-eaten irregular bone margins typically seen in
hemangioma and the lack of internal calcifications
characteristic of ossifying hemangioma.??* Also, vascular
lesions typically do not extend into the middle cranial fossa.
A cholesteatoma of primary temporal bone origin
(intraosseous epidermoid) or cholesterol granuloma, though
either can manifest as a facial paresis, would not be expected
to enhance.™® So, the clinical presentation and imaging
findings should be taken into consideration before reaching
a diagnosis of facial nerve schwannoma.

Extratemporal facial nerve schwannomas can also cause
difficulty in diagnosis due to the rarity of the condition.
Pleomorphic adenomas are the most common tumors of the
parotid gland, typically exhibiting high signal intensity on
T2-weighted images, lack of homogeneity, and sharp
demarcation from the adjacent parotid gland.?? These
findings are similar to those of intraparotid facial nerve
schwannoma; however, if the tumor has a growth toward
the facial canal, facial nerve schwannoma may be reasonably
suspected.

Treatment Plan

Since facial palsy is an inevitable complication of facial
nerve schwannoma surgery the decision to operate with
normal facial nerve or with mild facial paresis is
controversial. There are reports where such patients have
been managed conservatively and followed up for as long
as 10 years. The patients showed continued normal facial
function, and no tumor growth was evident radiologically
in five patients.?® No data was available which suggests best
timing for surgical management of facial nerve schwannoma.

When surgery is considered, the treatment plan should
take into consideration the surgical approach as well as
various reconstructive options. The surgical approach to
facial nerve schwannoma is dictated by which segments of
the facial nerve are involved by the tumor and the patient’s
hearing status.?* A transmastoid approach generally is used,
although additional middle fossa or parotid approaches or
both may be added as necessary. Although some very small
tumors can be dissected from the facial nerve, the removal
of most facial nerve schwannomas requires sectioning of
the facial nerve. A combined transmastoid and middle fossa
surgical approach is required for complete excision of large
tumors in this area. Reconstructive options include
interposition or grafting with great auricular nerve or sural
nerve and facial nerve to hypoglossal nerve anastomosis.
Some degree of permanent facial weakness is to be expected
following resection, even if a hypoglossal nerve-to-facial
nerve anastomosis is created.?* Postoperative facial nerve
rehabilitation measures should be considered, like eyelid
implant, lateral tarsorrhaphy, depending on the severity of
facial nerve injury. Hearing reconstruction should be done
according to the involvement of ossicles.

CONCLUSION

Facial nerve schwannomas are rare tumors, but can mimic
many other conditions. Avoiding a delay in diagnosis is
important as these can lead to significant morbidity which
will increase with the site and size of the tumor and surgery
required. A high index of clinical suspicion, a proper history
and clinical examination along with careful interpretation
of imaging can help to rule out other conditions and clinch
a diagnosis in majority of cases. Conservative management
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should be considered as an option in patients with normal
facial nerve function or mild paresis. A thorough knowledge
of the anatomy, various surgical approaches in this area and
experience in lateral skull base surgery is essential while
dealing with these tumors. A well thought out plan for post-
operative reconstruction and rehabilitation should be there
before taking these patients for surgery.
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