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Subtemporal “Interdural” Surgical Approach for “Giant” Facial Nerve Neurinomas

Atul Goel1,2, Shashi Ranjan1, Abhidha Shah1, Survendra Rai1, Sandeep Gore1, Pralhad Dharurkar1
-OBJECTIVE: The management issues of 15 cases of giant
and dumbbell-shaped facial neurinomas that extended both
in the middle and posterior cranial fossa are reported.

-MATERIAL AND METHODS: During the period 2002 to
June 2017, we surgically treated 15 cases of giant and
dumbbell shaped facial neurinomas: 10 males and 5 fe-
males ranging from 17e59 years (average 34.2 years).
Average duration of facial nerve weakness before seeking
surgical relief was 49.46 months. Fourteen patients had
varying degrees of hearing disturbance. Seven patients had
ataxia. The sizes of the tumor ranged from 5.2e8 cm
(average being 6.2 cm). The tumors were in an “interdural”
location, both in the middle and in the posterior cranial
fossa. An extradural subtemporal “interdural” approach
was used to resect the tumor in both compartments. The
dural cover of the tumor provided a well-defined surgical
plane of dissection. Tumor recurrence was observed in 3
cases. The tumor was interdural even at the time of
recurrence.

-CONCLUSIONS: Understanding the fact that the facial
nerve neurinomas are interdural in nature and soft and
necrotic in character can allow quick and safe surgery
with a relatively small surgical exposure.
INTRODUCTION
acial nerve neurinomas are relatively rare. Only a few re-
ports that detail the surgical strategy to these tumors are
Favailable in the literature. We report our 15-year experience

with 15 giant and dumbbell-shaped facial nerve neurinomas that
had a significant component of tumor in both the middle and
posterior cranial fossae. Facial nerve neurinomas that were located
predominantly in the cerebellopontine angle, mimicked acoustic
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neurinomas in their morphology, had relatively small petrous
extension, and were operated by retrosigmoid approach were
excluded. It was observed that the entire tumor, in both the
middle and posterior cranial fossa, was confined within the layers
of dura or was “interdural” in its location. A dural layer that cir-
cumferentially covered the tumor was relatively thick and provided
a reliable, safe plane for surgical dissection.

MATERIAL AND METHODS

During the years 2002 to June 2017, the authors encountered 15
patients having “giant” (maximum dimension at least 5 cm in any
perspective) and dumbbell-shaped facial neurinomas with a sig-
nificant presence in both the middle and posterior cranial fossa,
and a subtemporal operation route was used to resect both
components of the tumor in a 1-stage operation (Figures 1e4).
The 10 males and 5 females ranged in age from 17e59 years
(average 34.2 years). Essentially, all patients presented with
long-standing symptoms of progressive facial nerve weakness.
Fourteen patients had ipsilateral hearing loss. There was relatively
recent onset of ataxia in 7 patients, and this symptom was the
primary problem that forced the patients to seek medical
assistance.
All patients underwent computed tomography scan and mag-

netic resonance imaging examination. The tumor size measured
5.2e8 cm in their maximum dimension. There were cystic and
necrotic changes in all cases. The solid portion enhanced on
contrast administration. In 2 cases, there was a fluid level within
the cystic component of the tumor. The petrous ridge and superior
wall of the internal auditory meatus were eroded in all cases.

Surgery
A basal subtemporal approach was adopted in all patients during
the first stage of surgery.1,2 In 2 cases, the recurrence of the tumor
following subtemporal surgery was treated by surgery by retro-
sigmoid approach. In 1 case recurrence following the subtemporal
surgical approach was reoperated using the same surgical route.
For the subtemporal approach, the patient was placed in lateral

surgical position and a lumbar drainage was set up before starting
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Figure 1. Images of a 26-year-old male patient. (A) T1-weighted contrast
axial image showing the large dumbbell facial nerve neurinoma with middle
and posterior cranial fossa extensions. (B) Axial computed tomography

image showing the erosion of petrous bone. (C) Postoperative scan
showing excision of the tumor through the subtemporal approach.
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the operation. An extradural subtemporal approach was adopted
to expose the tumor bulk that was centered on the rostral face of
the petrous bone. A transverse incision was taken on the dura that
covered the dome of the tumor. This dural membrane covered the
tumor circumferentially and was distinct from subtemporal or
middle fossa dura. The tumor was then debulked within the dural
confines of the tumor or in the “interdural” plane. The relatively
soft, necrotic, and cystic nature of the tumor allowed a quick tu-
mor resection. The part of the tumor in the petrous bone and
posterior cranial fossa was then resected through the large expo-
sure obtained in the subtemporal region following tumor removal.
Tumor resection in the posterior cranial fossa could be completed
through the same exposure, or an intradural transtentorial
approach was subsequently added to the exposure. The entire
dissection in the middle fossa was conducted within the dural
confines. Dura covered even the entire dome of the posterior fossa
component of the tumor. Radical tumor resection was achieved in
all cases. However, relatively little residue of tumor (<10% of
original tumor volume) was inadvertently left behind in 3 cases.
The carotid artery in the region of the petrous bone and other vital
neural and vascular structures in the vicinity were not exposed as
the dissection was conducted within the dural walls that displaced
all these structures and formed a well-defined demarcation wall.
Facial nerve could not be identified in continuity in its course in
the vicinity of the tumor in any case.
RESULTS

Despite the fact that the facial nerve was not identified in conti-
nuity in any case, facial nerve function improved after surgery to a
marginal extent in 5 patients. One patient underwent hypoglossal
to facial nerve anastomosis. Although the facial nerve was severely
paralyzed before and after surgery in all cases, only 2 patients
needed lateral tarsorrhaphy for protection of the eye. Other pa-
tients did not need any other eye protection surgery. Moderate to
severe hearing loss was present in 14 patients, both before and
e836 www.SCIENCEDIRECT.com WORLD NE
after surgery. Hearing improved to some degree following surgery
in 6 cases.
The follow-up ranges from 3e174 months. Tumor recurrence

was observed in 3 patients. In 1 patient the tumor recurred after 4
years, in the second patient it recurred after 3 years, and in the
third patient it recurred after 15 years of first surgery. In all 3 cases,
the tumor was radically resected and there was no demonstrated
tumor residue on postoperative imaging. Two of these patients
had tumors that were multicystic in nature and contained fluid
level within the fluid of the cysts (Figure 4B). The tumor
recurrence was also large and contained cystic areas with a fluid
level within the fluid of cyst appearance (Figure 4C). The tumor
continued to remain within the dural confines. The dural layer
was significantly thicker at the time of recurrence than that
observed at the time of initial surgery. The histology showed
features characteristic of a benign neurinoma in all cases. The
lesion was entirely benign even at the time of recurrence in all 3
cases.
DISCUSSION

Facial nerve neurinomas are relatively rare petrous bone tumors.
The first report of facial neurinomas is credited to Schmidt in
1930.3,4 Facial neurinomas account for <1% of all intrapetrous
mass lesions.3,5 Symon et al6,7 reported that facial neuromas
represented 1.9% of all intracranial neurinomas treated in their
institution. In the year 2002, Shermon et al7 reviewed the literature
on the subject and identified 467 cases having facial neurinomas.
The early and prominent symptom of facial nerve weakness and
location along the course of the facial nerve differentiate facial
nerve neurinomas from other tumors of the region like acoustic
neurinomas or trigeminal neurinomas. Facial neurinomas can
arise from any segment of the nerve during its course from the
brainstem to the neuromuscular junction. However, origin from
the region of the geniculate ganglion has been more often
observed.8-10 The predominant presence in the middle fossa and
UROSURGERY, https://doi.org/10.1016/j.wneu.2017.11.127
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Figure 2. Images of a 17-year-old male patient. (A)
T2-weighted axial image showing the variegated tumor
extending into the middle and posterior cranial fossae. (B)

Sagittal image showing the large facial nerve neurinoma.
(C) Coronal image showing the tumor. (D) Postoperative
image showing excision of the tumor.
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extension in both middle and posterior cranial fossa compart-
ments in our cases is clearly suggestive that the origin is in the
region of geniculate ganglion. More often, facial neurinomas are
located in the cerebellopontine angle and mimic acoustic neu-
rinomas, and it may not even be possible to radiologically and
physically differentiate between them. However, a more extensive
extension of the tumor into the internal auditory canal and pri-
mary presentation as facial nerve paresis differentiates facial
neurinomas from acoustic neurinomas. Such facial neurinomas
where the tumors were primarily extending into the cer-
ebellopontine angle and had a relatively small intrapetrous
extension were not included in the study. We have included only
giant facial neurinomas that had both middle and posterior fossa
components and a dumbbell shape. Although it cannot be
WORLD NEUROSURGERY 110: e835-e841, FEBRUARY 2018
convincingly reported that primarily posterior fossa facial neu-
rinomas are interdural in nature, giant facial neurinomas that have
both middle and posterior fossa components were limited cir-
cumferentially by a dural cover. We have also excluded facial nerve
neurinomas that were associated with neurofibromatosis.
Apart from headaches, facial nerve paresis/palsy is a major and

early presenting symptom of facial neurinomas. The average
duration of this symptom was 49.46 months (Table 1). The neglect
of this crucial and disabling symptom of facial nerve weakness for
long periods of time appears essentially related to illiteracy and
inability to procure timely and specialized medical consultation.
The delay in diagnosis provides an opportunity to learn the
growth pattern and clinical course of neglected tumor. In 14
patients, the hearing was affected in varying degrees. Seven
www.WORLDNEUROSURGERY.org e837
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Figure 3. Images of a 16-year-old male patient. (A)
T1-weighted axial contrast image showing the facial
nerve neurinoma. (B) T1-weighted axial scan showing
the tumor. (C) Axial computed tomography image

showing the erosion of the petrous bone by the tumor.
(D) Postoperative image showing excision of the
tumor.
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patients had ataxia as the major symptom that forced them to seek
medical assistance. In 2 patients the vision was affected. Other
reported symptoms include tinnitus, hemifacial spasms,
convulsions, otalgia, and decreased lacrimation. The tumor is
“contained” within the dural compartment, the pressure effect
on the adjoining cerebral parenchyma and other neural
structures is limited, symptoms are longstanding, and
presentation is delayed. Despite the large tumor size, there was
only limited evidence of an increase in intracranial pressuree
related symptoms.
The average maximum dimension of the tumor was 6.2 cm.

The tumor had cystic and necrotic changes in all cases. Such
changes are generally suggestive of a more aggressive nature of
the tumor. In 2 cases, there was a fluid level within the fluid or
necrotic compartment of the tumor. We earlier identified fluid
e838 www.SCIENCEDIRECT.com WORLD NE
level within the cyst of trigeminal neurinomas, pituitary tumors,
and spinal neurenteric tumor.11-13 Such fluid level within the
tumor cyst is suggestive of high protein content of the cyst
material or old bleeding within the tumor confines. We identi-
fied that tumors with fluid level within the tumor cysts have a
more aggressive clinical course and high recurrence rate.11

Although other tumors can mimic facial neurinomas,
long-standing history of facial weakness and characteristic
imaging features can help diagnosis such that appropriate
planning of the surgical strategy can be done.
In 1995 we discussed the infratemporal fossa “interdural” sur-

gical approach to trigeminal neurinomas.14 In our article, we
discussed that the middle fossa component of the tumor
remains confined to the dural compartment of the lateral wall of
the cavernous sinus or is “interdural” in location, while the
UROSURGERY, https://doi.org/10.1016/j.wneu.2017.11.127
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Figure 4. Images of a 20-year-old male patient. (A)
Axial contrast image of magnetic resonance
imaging showing the multiloculated solid cystic
tumor. (B) T2-weighted axial image showing the
fluidefluid level within the tumor. (C) Axial

T2-weighted images showing the recurrence 3
years after surgery. The recurrent tumor also
exhibits multiple fluidefluid levels. (D)
Postoperative image after the second surgery
showing excision of the tumor.
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posterior cranial fossa component is located in the “intradural” or
subarachnoid compartment. It was observed that despite the fact
that some tumors achieve a large size, they remain confined to
their dural compartment and do not transgress it. We further
discussed that the extracranial component of multicompartment
trigeminal neurinomas also has a defined “dural” layer that
covers it and this layer provides a safe plane of surgical
dissection.13 It was observed that in some large dumbbell-
shaped trigeminal neurinomas, even the posterior cranial fossa
component of the tumor is covered circumferentially by dura.13 We
discussed similar interdural relationships of occulomotor
neurinomas and neurinomas related to the C2 spinal nerve.15,16

On the basis of these observations, we limited the surgical
exposure and resected even large trigeminal neurinomas essen-
tially without opening the skull13,17 and large C2 spinal neu-
rinomas without laminectomy.16 According to our observations
regarding the location of the facial neurinomas within the
defined dural layers, it appears that the surgery on these tumors
can be remarkably straightforward. To understand the fact that
the so-called capsule of the tumor is actually a normal and
stretched dural layer and need not be surgically resected provides
WORLD NEUROSURGERY 110: e835-e841, FEBRUARY 2018
an opportunity to limit the exposure and resect the tumor within
the defined dissection plane. Kawase et al18 reported 4 cases of
facial neurinomas probably arising from the greater superficial
petrosal nerve in the region of petrous bone. They identified the
“interdural” nature of these tumors.
The dural cover over the dome of the facial neurinomas

displaced all the adjoining critical neural and vascular structures
that included the internal carotid artery and cochlea and
vestibule in the region of the petrous ridge and adjoining
cranial nerves in the posterior cranial fossa. The dural cover
was significantly thick in nature. It was thicker at the time of
recurrence and provided a reliable plane for surgical dissection.
The surgical exposure could be reduced, and there was no need
to have any control, proximal or distal, of the internal carotid
artery. The extensive venous plexuses in the region were
displaced by the growing tumor mass. Although the exact cause
of improvement in the facial nerve function after surgery cannot
be clearly hypothesized, it appears that retaining of the dural
wall of the tumor and tumor resection by blunt dissection
without any major tumor coagulation helped to retain the
function of the nerve. The situation was similar to preservation
www.WORLDNEUROSURGERY.org e839
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Table 1. Table Showing Clinical and Radiologic Features and Outcome After Surgery

Sex/Age
Duration of

Facial Weakness
Size of

Tumor (cm)
Outcome of Facial

Function and Hearing Recurrence

F/33 1 year 6.2 Facial function improved Recurrence after 4 years—reoperated
by retrosigmoid route

M/30 2 and half years 5.4 Facial and hearing improved —

M/26 3 months 5.2 Tarsorrhaphy done —

M/35 1 year 6.6 Tarsorrhaphy done —

F/30 3 years 5.9 Facial function improved —

M/42 2 years 5.9 Faciohypoglossal anastomosis performed Recurrence after 15 years—reoperated by
subtemporal route

M/59 28 years 6.3 Hearing improved —

M/35 3 years 5.3 Hearing improved —

F/30 2 years 5.6 Hearing improved —

F/35 5 years 6.5 Hearing improved —

M/20 3 years 6 Facial and hearing unchanged Recurrence after 3 years—reoperated
by retrosigmoid route

M/16 3 years 6.5 Facial and hearing unchanged —

F/59 5 years 8 Facial and hearing unchanged —

M/47 1 month 6 Facial and hearing improved —

M/17 3 years 7 Facial improved —
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of third nerve function in oculomotor neurinomas following
preservation of the dural wall. Preservation of the dura in the
vicinity of the petrous bone appears important in this
respect. Identification and preservation of the facial nerve are
possible and must be necessarily pursued during surgery for
smaller facial nerve neurinomas. Conley and Janecka first
reported the technique of preservation of the facial nerve in
such tumors.19 However, facial nerve identification and
preservation are difficult even in cases with small tumors as
the nerve is widely splayed over the tumor. In several earlier
reports, saving of anatomic continuity was not possible during
surgery.5,20-22 Although theoretically possible, restoring facial
nerve function when it has been severely affected before surgery
has never been convincingly demonstrated. Isolation of the
facial nerve in the posterior cranial fossa and in its course
e840 www.SCIENCEDIRECT.com WORLD NE
distal to the tumor is possible. However, no attempts were
made in this regard. In 6 patients we identified improvement in
hearing after surgery. Preservation and improvement of hearing
in such giant tumors also appears to be related to preservation
of dura around the dome of the entire tumor.
In none of the cases in the presented series did the histologic

examination show any evidence of malignancy. Despite the fact
that tumor resection was incomplete in 3 patients, none under-
went radiation treatment.22,23 In 2 of the tumors that recurred in
the series there was a fluid level within the cyst of the tumor. The
recurrent tumor also demonstrated fluid level within the cyst
cavity. The histologic examination did not reveal any evidence of
aggressiveness or malignant transformation. The validity of
up-front radiation treatment in such select group of patients
cannot be concluded.
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