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Clinical Report

Neurofibroma around the Ear Canal: Report of Three
Cases
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Facial nerve neurofibromas are an uncommon entity, particularly in the intraparotid region. Three cases are presented herein, including the first reported case
of both an intratemporal and intraparotid facial nerve malignant neurofibroma. To the best of our knowledge, this is the first medical publication to describe a
neurofibroma involving both the intratemporal and intraparotid regions. The aim of this clinical record was to present the surgical experiences in three cases
of intratemporal and intraparotid facial neurofibroma. Of the three cases of neurofibroma included in this report, the first case was a 30-year-old male who
initially presented with a parotid mass without facial dysfunction. The other two cases were intratemporal neurofibromas, one of which was confirmed as a
plexiform neurofibroma by pathology. These tumors often involve two or more segments of the facial nerve. The outcomes of these tumors are closely related
to nerve integrity, preoperative facial nerve function level, and the follow-up period. Neurofibromas are most commonly found with neurofibromatosis type
1 and are characterized by incorporation of the nerve fibers within their matrix. Presentation of the intratemporal facial neurofibromas is variable, with facial
palsy most common. Furthermore, the incidence of a solitary neurofibroma of the facial nerve originating in the parotid region is extremely low.
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INTRODUCTION

Neurofibromas are one of the benign nerve sheath tumors. Schwann cells are the main components of the tumor , with axons,
fibroblasts, perineurial cells, and some inflammatory cells being the other elements "2, Macroscopically, the tumor appears as a
solid, tan-gray, glistening mass that is translucent to light & Its growth pattern is either a well-bordered intraneural enlargement or
infiltration into the surrounding tissue “. From a clinicopathological perspective, neurofibromas are classified into some subtypes:
localized cutaneous form or localized intraneural form, plexiform subtype, and diffuse and massive subtypes ¥ Microscopic tech-
niques may show some variances across the subtypes. The main architecture consists of a mucopolysaccharide-rich matrix, where
spindle cells with normochromatic nuclei dominate ©. The tumor is stained with the S-100 protein F.

Neurofibromas rarely involve nerves around the auricle. Furthermore, facial nerve involvement is a rarer condition. If plexiform
neuroma is found, it is more interesting that more than one segment of the facial nerve may be affected. Fadda et al. ® reported
that there were only 11 cases with intraparotid facial nerve neurofibromas in the English literature. To the best of our knowledge,
one of the three cases in our study is the first case report with a neurofibroma of the facial nerve involving both intratemporal and
intraparotid segments in the literature. The other two cases had a neurofibroma of the pinna, one of which also involved the tem-
poromandibular joint (TMJ). Written informed consent was obtained from the patients who were included in this clinical case series.

CASE PRESENTATION

Case 1

A 30-year-old male presented with a 6-month history of swelling and pain under the right auricle. In the head and neck examina-
tion, a fixed and semi-solid mass, approximately 3x3 cm in diameter, was found at the right parotid region under the right auricle.
No café-au-lait spots were found in the full body inspection. The facial nerve function was normal. A fine-needle biopsy was re-
ported to be inconclusive for any diagnosis. Parotid ultrasonography showed a solid mass of 26x31x36 mm with smooth contours.
Computed tomography (CT) of the neck (without contrast) showed the same mass in the parotid region (Figure 1, 2).

A superficial parotidectomy was planned considering the high possibility of a pleomorphic adenoma. During the dissection, the fa-
cial nerve could not be identified. Instead, a solid yellowish bilobed mass was at the site of the nerve (Figure 3). The mass extended
towards the stylomastoid foramen. The incision was then extended up to the postauricular region, and an intact canal wall mastoidec-
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Figure 4. The tumor involved the nerve in the stylomastoid foramen and sec-
ond genu (Case 1)

Figure 1. Axial CT. Tthe arrow shows a slightly mass-enlarged fallopian canal
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Figure 5. Neurofibroma with a myxoid matrix containing neoplastic cells and
ropey collagen bundles (Case 1)

Figure 2. Axial CT showing the parotid mass (Case 1)

Figure 6. The tumor also partly obliterated the ear canal (Case 2) (Continous line)

to receive an informed consent for further surgery. When the CT was
reviewed retrospectively, the enlarged fallopian canal could be noted.
Upon receiving the informed consent, the next day, the nerve invaded
by the tumor was resected from the parotid bifurcation to the pyrami-
dal segment. A 6-cm nerve graft harvested from the greater auricular
nerve was anastomosed to the proximal and distal ends of the nerve.
Lateral tarsorrhaphy was also performed, and a specimen was submit-
tomy was performed. Once the mastoidectomy had been performed,  ted to the pathology clinic for histological examination. Macroscopi-
it could be seen that the nerve tumor had enlarged the fallopian canal.  cally, the tumor was a tan-white solid nodule. In the histopathological
The edematous nerve extended up to a few mm away from the sec-  examination, the tumor contained interlacing bundles of elongated
ond turn of the nerve (Figure 4). Once it was discerned that the tumor  cells with wavy, dark-stained nuclei (Figure 5). The postoperative peri-
originated from the facial nerve, it was decided to wake the patient  od was uneventful. At the end of the first year, the patient was able to

Figure 3. Bilobed mass inside the parotid gland (Case 1)
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Figure 7. Numerous cafe-au-lait spots (Case 2)
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Figure 8. Intraoperative view of the tumor in the postauricular region (Case 2)

close his eyes without any effort. Interestingly, in the third year, during
the winter time, the patient experienced temporary facial dysfunction
but recovered after a short course of steroid treatment. The facial nerve
examination still shows House-Brackmann Grade 3 facial function.

Case 2

A 24-year-old male presented with a long history of pain and slight
hearing loss in the right ear. In the otoscopic examination, a subcu-
taneous mass involving the postauricular region and crus helix was
found that obliterated the entrance of the right external auditory ca-
nal. The facial nerve function was normal, and there was no sensory
deficit in the pinna skin. The patient also had lop ears. A pure tone
audiogram showed conductive hearing loss of 42 dB HL in the right
ear and a normal hearing level in the left ear. Anterior and posterior
aspects of the body had various café-au-lait spots (Figure 6). A tem-
poral bone CT showed the soft tissue mass located over the cortical
bone of the mastoid region, partially obliterating the external ear
canal (Figure 7). It appeared that the mass did not involve the mas-
toid segment of the facial nerve. Using a postauricular approach, the
mass was excised in a piecemeal fashion without violating the skin of
the ear canal. The mass was somewhat hemorrhagic and tended to
intermingle the postauricular periosteum and the temporal muscle
fibers (Figure 8). Upon excision of the mass, patency of the ear canal
was obtained. The skin of the ear canal was laid back in its place, and
the ear canal was filled with pieces of gel foam. The histopathologi-
cal examination revealed that the plexiform neurofibroma consisted
of a tortuous mass of expanded nerve branches, which are seen as
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Figure 10. Neoplastic cells showing S-100 positivity (Case 2)

cuts in various planes of the section. In the immunohistochemical
examination, the tumor cells show diffuse S-100 protein positivity
(Figure 10). The postoperative period was uneventful. The average air
conduction threshold was 10 dB HL postoperatively. There was no
recurrence in the fourth year after surgery.

Case 3

A 44-year-old female presented with a 7-year history of swelling and
hearing loss in the left ear. In the otoscopic examination, a solid mass
of approximately 2x1 cm was found, obliterating the left external au-
ditory canal and cavum concha (Figure 10 ). The skin over the mass
was somewhat bluish. The mass was tender upon palpation. The fa-
cial nerve function was normal, and there was no sensory deficit in
the pinna skin. The patient had conductive hearing loss of 37 dBHL in
the left ear and a normal hearing level in the right ear. The temporal
bone CT showed a mass originating from the postauricular region
superficial to the cortical bone and extending toward the condyle
of the mandible. Magnetic resonance imaging (MRI) of the tempo-
ral bone showed a heterogeneous and intensively enhanced mass
of 44x15x50 mm that partly obliterated the external ear canal and
extended towards the mastoid region posteriorly, the mandibular
condyle anteriorly, and the temporal muscle superiorly (Figure 11).
The mass was hypointense in T1 MRI scans and hyperintense in T2
MRI scans. The patient had no café-au-lait spots on her body. A biop-
sy of the mass in the postauricular area was somewhat hemorrhagic
and revealed microscopic features of a neurofibroma. The patient de-
nied further surgery. One and half years later, the patient agreed to



Figure 12. MRIT1 sequence with contrast showing enhancement of the tumor.

undergo the surgical procedure. After counseling the patient, repeat-
ed MRI, angiography, and embolization were performed. The MRI
showed a slight increase in the dimensions of the tumor (50x32x55
mm). Next, a subtotal excision was planned to improve the conduc-
tive hearing loss, leaving the mass around the TMJ. Through the
postauricular incision, the outline of the mass was brought into view.
The mass was hemorrhagic and tended to intermingle subcutaneous
soft tissue planes (Figure 12). During the dissection, the skin of the
ear canal had to be violated in a very small area. After piecemeal ex-
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cision, the skin was placed back into position, and the ear canal was
filled with pieces of gel foam soaked with antibiotic ointment. The
histopathological examination revealed characteristic features of a
neurofibroma. The postoperative period was uneventful, and there
was no recurrence in the external ear in the third year after surgery.
There was also no growth of the tumor remnant around the TMJ. The
average air conduction threshold was 10 dB HL.

DISCUSSION

The pinna and external ear canal are innervated by the cranial nerves
(CN) V, VII, IX, and X and the cervical nerves in a complex manner.
Considerable variations make the innervation more complex. The
great auricular nerve originating from the cervical plexus of the
nerves (C2-C3) supplies sensory innervation to most of the lateral
surface of the pinna, whereas the medial surface is innervated by the
lesser occipital nerve of the plexus 7. The auriculotemporal branch
from the CN V crosses the medial and posterior surfaces to the TMJ,
crosses the zygomatic arch, and innervates the superior and anterior
parts of the pinna and external ear canal walls 7. The auricular branch
from the CN X participates in the innervation of the external ear canal
along with branches of CN VIl and IX.

Case 1 had facial nerve involvement that was noted during the rou-
tine parotidectomy. Based on the location of the neurofibromain case
2, one might propose that the tumor arose from the pinna branches
of the lesser occipital nerve or great auricular nerve. Considering the
presence of multiple café-au-lait spots and plexiform neurofibroma
in the patient, diagnosis of neurofibromatosis type-I (NF-I) was es-
tablished. The interesting location of the tumor in case 3 implies that
the tumor likely originated from the auriculotemporal nerve. We de-
liberately left some part of the tumor associated with the mandibular
condyle untouched, considering the potential for a bad sequelae of a
surgery around the TMJ. Removing the tumor component associated
with the external ear canal provided complete relief in conductive
hearing loss. Furthermore, the patient is still asymptomatic with the
tumor remnant in the TMJ.

The neurofibroma may be sporadic or associated with the NF-I syn-
drome. It has been stated that those strongly NF-associated subtypes
are multiple cutaneous subtype (NF-1 or -2), massive subtype (NF-1),
and plexiform subtype (NF-1) B Of those, plexiform neurofibromas
tend to form poly-nodular lesions in the shape of skip lesions on the
affected nerve. Cases 1 and 3 had localized subtypes of neurofibro-
ma. There were no other stigmata of NF. Case 2 was associated with
NF-I, and the neurofibroma was a plexiform variance. It seems that
the status of the facial function depends on the involvement of the
facial nerve segment with the neurofibroma. Dai et al. ® reported
that hearing loss, pulsatile tinnitus, and facial paralysis are common
symptoms in intratemporal neurofibromas. Facial paralysis is gener-
ally not observed in an intraparotid neurofibroma, unlike with a facial
nerve schwannoma . In contrast, facial dysfunction may be seen in
intratemporal facial neurofibromas . Our case (Case 1) with facial
nerve neurofibroma did not have these symptoms, with the excep-
tion of a palpable mass in the parotid region.

Diagnosis of an intraparotid and intratemporal facial neurofibroma,
like other neurogenic tumors, is considerably difficult . Incisional bi-
opsy of the facial neurofibroma will probably fail to prove the correct
diagnosis. Evaluating a mass associated with the parotid gland and
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facial paralysis requires an MRI 1'%, However, a diagnostic problem
arises when a facial neurofibroma without facial palsy is located in
the intraparotid region. These tumors are mostly diagnosed intraop-
eratively. Ultimately, excisional biopsy is the gold standard for neu-
rofibromas 1%, Dai et al. ®reported that for 54% of the patients in
their study, more than one segment of the facial nerve was affected.
They performed a transmastoid approach in all cases and used sural
or auricularis magnus nerve grafts in four of the cases .

Recurrence of these tumors is found to be associated with some
factors, such as subtotal resection, head, neck, and face locations,
and age B, Woods et al." proposed multifocality or a multinodular
pattern as a factor for recurrence “. Therefore, the surgeon should
ascertain that the nerve ends are tumor-free using an intraoperative
frozen section. Neurofibromas are understood to undergo malignant
transformation. However, its rate is not the same for all subtypes. Al-
though the rate of malignant transformation for diffuse and massive
subtypes is extremely low, it is higher for the localized intraneural
subtype, which affects a large nerve, particularly the plexiform sub-
type in NF-1 patients. The localized cutaneous subtype does not un-
dergo such degeneration B,

In conclusion, facial nerve neurofibromas are an uncommon enti-
ty, particularly in the intraparotid region. Three cases are presented
herein, including the first reported case of both an intratemporal and
intraparotid facial nerve malignant neurofibrosarcoma. Although fa-
cial nerve tumors are rarely seen, we should keep these tumors in
mind in cases with a parotid mass. Conservative management, i.e.,
maintaining the nerve intact with functional activity, is recommend-
ed. Close monitoring, particularly in neurofibromas associated with
Von Recklinghausen’s disease, is mandatory because of the increased
risk of sarcomatous transformation. Complete removal of these tu-
mors can be challenging because of local invasion and the resultant
recurrence risk. Because axons travel along the neurofibroma, the
morbidity associated with resection of important structures, such as
the facial nerve, is another complicated aspect of the surgical treat-
ment. However, surgical management remains the mainstay of treat-
ment for these locally invasive tumors.

Summary

Neurofibromas may be sporadic or associated with the NF-Isyndrome.
It has been stated that the strongly NF-associated subtypes are the
multiple cutaneous subtype (NF-1 or 2), massive subtype (NF-1),
and plexiform subtype (NF-1).

Facial function depends on the involvement of the facial nerve segment
with the neurofibroma. Facial paralysis is generally not observed in an
intraparotid neurofibroma, unlike with a facial nerve schwannoma.

Diagnosis of an intraparotid and intratemporal facial neurofibroma,
like other neurogenic tumors, is considerably difficult. These tumors
are mostly diagnosed intraoperatively. Ultimately, excisional biopsy
is the gold standard for neurofibromas.

Extratemporal involvement of the facial nerve is rarer. An extremely
rare condition is both intra- and extratemporal involvement of the
nerve by a neurofibroma.

Treatment of the neurofibroma originating from the facial nerve de-
pends on the location of the tumor and the status of facial function.
It is better to delay surgery to at least the time of House-Brackmann
Grade 3 facial dysfunction.
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