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Abstract

Background: Intracranial schwannomas of the accessory nerve are very rare
lesions. They are categorised according to their locations into either intraju-
gular or intracistemal schwannomas although most of them are intrajugular.
The intrajugular type constitutes about 2% to 4% of all intracranial schwan-
nomas described in literature. Aim: It’s very unusual for an accessory nerve to
mimic glossopharyngeal nerve looking at the anatomical location of the ac-
cessory nerve. Although many authors have written on accessory nerve, none
have described this unusual presentation. We present a case, management as
well as review on the classification and appropriate surgical techniques we
could have use to access the tumor in our patient since the choice of a partic-
ular surgical approach is based on the nature of tumor, location as well as it
extension into other adjacent structures. Case Presentation: We present a
case of 52-year-old woman with very unusual accessory nerve schwannoma
which mimics the clinical presentation of glossopharyngeal nerve tumor. The
main symptom in our case is six (6) months history of deviation of the tongue
to right side with dizziness and change of voice. Conclusion: The unusual
presentation in our case could be due to massive compression of glossopha-
ryngeal nerve by the growing accessory nerve schwannoma since most lower
cranial nerve schwannomas at this location will almost always course com-
pressive symptoms.
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1. Introduction

Intracranial schwannomas although very rare, are made up of roughly 8% of all
primary brain tumors [1] [2] of which accessory nerve (AN) schwannomas
form a part [3] [4]. The origins of these tumours are usually very difficult to
predict during preoperatively assessment of patients [5]. Careful intra-opera-
tive observation has led to the classification of AN schwannomas into extra-
cranially or intracranially base on the roots of the never [4]. Many authors
have further categorized the intracranial types above into intrajugular
schwannomas since they usually extend into the jugular foramen and make up
the majority of cases, and intracisternal schwannomas because there are lo-
cated at the cisterna magna [3] [6] [7]. The most common clinical presenta-
tions of most schwannomas extending to the jugular region are cranial nerve
dysfunction, such as hearing impairment, dysphagia, and difficulty in phona-
tion although the clinical manifestations of these tumors vary in relations to
tumor location and the magnitude of their growth [8], while intracisternal tu-
mors present with cerebellar signs and myelopathy [3] [9]. We present a case
and also review the appropriate surgical techniques we could have use to
access the tumor in our patient since the goal of surgical approach is to have
enough expose to the lesion, no matter how extended the tumor maybe. The
unusual presentation in our case could be massive compression of glossopha-
ryngeal nerve by the growing AN schwannoma since most tumors at this loca-

tion will almost always course compressive symptoms.

2. Case Report

A 52-year-old female presented with six [6] months history of acute deviation
of the tongue to right side with dizziness and change of voice. The symptoms
started 10 years ago with headache which she presented at outpatient’s de-
partment (OPD) and a computer topographic scan (CT scan) examination re-
vealed a small lesion at the posterior fossa. The lesion has been increasing in
size for over this 10 years’ period with any no symptoms until this acute pres-
entation above. Neurological examination on admission revealed no focal
neurological deficit, except for tongue deviating to the right side of her body.
She had no significant medical or surgical history. Initial MRI scan done at a
local hospital 10 years ago revealed a small mass at the right posterior fossa
which she refused surgery. MRI scan done at our facility demonstrated a 4.2
cm x 2.9 cm x 3.6 cm well-circumscribed mass with high and nonhomogene-
ous signal intensity close to the right foramen of luschka and extending down
to the foremen magnum. It compressed the adjacent medulla and distorted the
fourth ventricle (Figure 1). The lateral ventricles are not dilated and no hy-
drocephalus.

After general anesthesia, the patient was put in the park-bench position.
Routing use of inferior cranial nerves monitoring was used to maximize the pre-

servation of those nerves. A hockey-stick shaped paramedian incision was made.
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A high-speed miller was used to perform a suboccipital craniotomy. Additional-

ly, posterior rim of foramen magnum and the lamina of C1 were also
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Figure 1. Are axial (A & B), coronal (C & D) and sagittal (E & F) enhanced T1-MRI images showing
the tumor in the posterior fossa and extending down to the foramen magnum. The tumor also com-
presses and displaced surrounding structures.
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Figure 2. Are intra-operative images showing the tumor after opening the dura (G) and the glossopharyngeal nerve

after tumor resection.

removed to gain of wider exposure of the tumor. After placing several tack-up
stitches to the dura, the tumor was observed lying between jugular foramen and
the foramen magnum Figure 2. Intra-operatively, we noticed that the lesion was
tightly adhered to the glossopharyngeal nerve (GPN) but the origin was the AN
and needed a much more experienced surgeon. After careful debulking and se-
paration of the tumour by the head of our team, the lesion was completely re-
sected without any cranial nerves dysfunction Figure 2. Pathological examina-
tion of the surgical specimen confirmed the diagnosis of benign schwannoma.
Histologically, we observe solid areas of parallel spindle cells with eosinophilic
cytoplasm and S100(+), Nestin(+) which confirms the diagnosis of schwanno-
ma. Post-operative imaging show total tumour resection. The patient had a good
recovery and discharge home on the seventh (7") day after operation. The ton-
gue deviation improved markedly. A scheduled review was arranged on the sixth

month after operation.

3. Discussion

Accessory nerve (AN) schwannomas are extremely uncommon and it is ge-
nuinely puzzling to recognize the origin of tumours preoperatively [5]. To the
best of our knowledge no author has presented a case AN schwannoma with a
history of deviation of the tongue to right side with dizziness and change of
voice. Some authors have indicate the difficulties of identifying the origin of

1™ cranial nerves even at operation [5].

tumors arising from the 9, 10™ and 1
We were able to identify the origin of the tumour because it was tightly adhere
to glossopharyngeal never hence needed a more carefully dissection and sepa-
ration of structure. Also, the tumor was a pedunculated one hence we were
able to see the continuity of proximal end towards the brain stem. Julow was
the first to classified AN scwannomas into intrajugular schwannomas base on
their extension to the jugular foramen and intracisternal schwannomas base
on their extension to the cisterna magna [3] [6]. A very small number of au-
thors have described cases of ANs with cranial root origin although several
authors have described cases of AN but in most of the cases, the origin of these
tumors was the spinal root of the accessory nerve [3] [10]. Intrajugular sch-

wannomas can present with several permutations of clinical symptoms in-
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cluding 5™ to 12™ cranial nerve palsies, cerebellar signs and/or myelopathy
linked to their direct compressive effects on the cerebellum, brain stem, and/or
spinal cord. Furthermore, intrajugular tumors typically present with otologic
symptoms and jugular foramen syndrome, characterized by symptoms of tin-
nitus, hearing impairment, dysphagia, and hoarseness [3] [8]. Intracisternal
schwannomas generally present with symptoms of accessory nerve palsy, ce-
rebellar signs and myelopathy [3]. It is usually imperative to monitor very vital
structures during operation. These intraoperative monitoring consisted of
lower CNs, brainstem auditory evoked potentials, somatosensory evoked po-
tentials, motor evoked potentials, and facial nerve monitoring [11].

The location of tumor, the size and presenting symptoms particularly preo-
perative hearing are special issues the surgeon must consider before choosing a
surgical approach [8]. The ultimate surgical approach is one that gives the
surgeon a wide access to the whole tumor with minimal brain manipulation and
minimal morbidity related to additional CN deficits as well as single stage total
tumor removal [8]. Furthermore, to accomplish a total tumor resection, the sur-
gical procedures should be well designed, since recurrent operation increases the
risk of lower cranial nerve injuries and incomplete removal involves inevitable
reappearance [8]. The common surgical approaches approach includes post-au-
ricular C-shaped incision, retro and infra-labyrinthine mastoidectomy, total ex-
posure of the jugular bulb, skeletonization of the facial nerve (anterior transloca-
tion is rarely if ever performed unless there is a giant tumor), lateral suboccipital
craniotomy and trans-condylar/trans-tubercular exposure, exposure of the IJV,
trans-jugular and trans-sigmoid approaches; and intra-dural exposure [11] [12].
Sung-won et al. revealed that the histopathological examination of a similar
schwannoma case indicated that the tumor was composed of hypercellular (An-
toni Type A pattern) and hypocellular (Antoni Type B pattern) areas. The tumor
cells were immunopositive for S-100 and immunonegative for glial fbrillary

acidic protein [3].

3.1. Anatomical Study

The jugular foramen is found amid the lateral part of the occipital bone and the
petrous part of the temporal bone [1]. The foramen is described as a canal run-
ning anteriorly, inferiorly, and laterally from an intracranial to an extracranial
opening [1] [13] and it is divided into two or rarely three compartments [1] [14].
The two compartments are divided by a bony fibrous septum although rarely the
separation is incomplete, and usually refered to as “intrajugular process”, which
may be accompanied by a fascial ligament [1] [14]. The anteromedial compart-
ment is insinuated to as the “pars nervosa,” and the posterolateral compartment
is termed the “pars venosa” or “pars vascularis”. The pars nervosa comprises of
the inferior petrosal sinus, vena canaliculi cochleae, and glossopharyngeal nerve,
while the pars venosa comprises of the vagus and accessory nerves and the
proximal part of the jugular bulb. A current study has indicated that the jugular

bulb is not truly grouped into the pars nervosa and pars venosa [1] [15]. Further
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with cadaver dissections indicated that the vascular system was confined within
the endothelial-lined lumen and that the cranial nerves were enclosed by fibrous
tissue and lay outside the lumen of the jugular bulb [1] [16].

Although several authors divide the jugular foramen into anterior, posterior,
and intermediate positions, where the intermediate position contains the ninth,
10" and 11" cranial nerves, there is still no unanimous agreement regarding the
position of cranial nerves in the jugular foramen. While some authors are of the
view that the 9", 10™, and 11" cranial nerves are located in the pars nervosa [1]
[17] others are of the view that only the 10™ and 11™ nerves are located in the
pars nervosa [1] [14] although it universal accepted that there is a common dural
sheath for the 10" and 11" cranial nerves and the glossopharyngeal nerve has a
separate dural covering as it passes through the foramen. The meningeal
branches of the occipital and ascending pharyngeal arteries pass through the in-
termediate portion and they are usually the main vascular supply to tumors in
this region [1]. Therefore, Jugular foramen schwannomas can arise from the
proximal or distal part of the 9™, 10™, and 11™ cranial nerves, presenting as ei-

ther intracranial or extracranial masses [1].

3.2. Clinical Staging and Classification

Two types of classification have been established for jugular foramen schwan-
nomas with modifications depending on the site and extent of the tumors. The
classification scheme aids in deciding on the operative approach. Franklin and
colleagues classified these tumors into Classes A, B, and C, centred on the classi-
fications used for glomus jugular tumors [1] [18]. Kaye and associates estab-
lished a similar but easier classification system, as follows: Type A tumors were
primarily intracranial with minimal extension into the bone; Type B tumors
were primarily within the bone with or without an intracranial component; and
Type C tumors were primarily extracranial with only a minor extension into the
bone or into the posterior fossa [1] [19]. Pellet and colleagues modified the clas-
sification scheme by adding another type, Type D, which is a saddlebag-shaped
Type B tumor with intracranial and extracranial components linked via the ju-
gular foramen [1] [20].

The most Current classification of jugular foramen schwannomas is according
to the radiological and surgical features, the tumors are classified into four types:
Type A, a tumor primarily at the cerebellopontine angle with minimal enlarge-
ment of the jugular foramen; Type B, a tumor primarily at the jugular foramen
with intracranial extension; Type C, a primarily extracranial tumor with exten-
sion into the jugular foramen ; and Type D, a dumbbell-shaped tumor with both
intra- and extracranial components [1] (Table 1).

Furthermore, Bulsara and associates proposed another scheme which is a
modification of the classification system initially proposed by Kaye and col-
leagues [11] [19] and modified by Pellet and associates [11] [20]. In this scheme

(Table 2), the tumors are classified according to only imaging studies to deter-
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Table 1. The most current classification of jugular foramen schwannomas is according to
the radiological and surgical features.

Class Definition
Type A primarily intracranial: minimal extension into jugular foramen
Type B primarily intraosseous: with or without intracranial extension
Type C primarily extracranial: minimal extension into jugular foramen
Type D saddlebag- or dumbbell-shaped intra- & extracranial extensions

Table 2. Modified classification system for jugular foramen schwannomas as propose by
Bulsara and associates using only imaging studies to determine the surgical approach.

Grading system Location of Tumor Operative approach.
Type A purely Intradural Retromastoid Approach or ELITE
Type B Intradural and involve the jugular bulb Intradural and Transjugular approach
Type C Intradural component and involve  Intradural and Transjugular approach

both the jugular bulb and the IJV with possible ligation of the IJV.

mine the surgical approach as follows: Type A, intradural tumor; Type B,
dumbbell-shaped tumor; and Type C, dumbbell-shaped tumor with high cervical
extension. Bulsara et al therefore proposed that Type A tumors are purely
intradural and can be approached via a retromastoid approach or ELITE. Type B
tumors are intradural and involve the jugular bulb; these tumors are best ap-
proached via an intradural and transjugular approach. Type C tumors have an
intradural component and involve both the jugular bulb and the IJV. In these
tumors, an intradural and transjugular approach with possible ligation of the IJV
may be necessary. They indicated that, their modification facilitates operative
planning for current skull base surgery techniques and provides a simplified

method for reporting and analyzing surgical results [11].

3.2.1. Suprajugular Approach

Paulo et al. are credited for the detailed description of this approach. The supra-
jugular approach is basically a presigmoid infralabyrinthine route. This ap-
proach is best used to assess tumors extending anteriorly to the jugular bulb. A
post-auricular incision is made, and the internal carotid artery (ICA), external
carotid artery (ECA), internal jugular vein, and the ninth, 10", 11" and 12"
cranial nerves in the cervical region are identified. The sternocleidomastoid
muscle is dissected, mobilized, and reflected inferiorly. A mastoidectomy is fol-
lowed by complete skeletonization of the sigmoid sinus, jugular bulb, and jugu-
lar vein. The presigmoid, infralabyrinthine space is opened and the dura mater is
identified superior to the patent jugular bulb and inferior to the labyrinth. After
the cerebellomedullary cistern is opened, releasing cerebrospinal fluid, the tumor
is exposed. The lesion is debulked with suction and bipolar coagulation or by
using the ultrasonic aspirator. The lower cranial nerves (9™ - 12%), the post-
eroinferior cerebellar artery, the anteroinferior cerebellar artery, and the verte-

bral artery are dissected away from the tumor through the arachnoid plane, and
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the lesion is radically removed [21]. This approach is the most appropriate for
our case considering the location of the lesion. We however skeletonized C1 to

gain more assess to the lesion in the foramen magnum.

3.2.2. Retrosigmoid Approach

Chamoun et al. are credited for the detailed description of this approach. They
indicated that, an incision is made approximately 2 fingerbreadths behind the
pinna of the ear. A suboccipital craniectomy is performed, and the edges of the
transverse and sigmoid sinuses are exposed. The air cells are carefully waxed to
prevent CSF leakage. The dura mater is then opened in a cruciate fashion such
that there is a flap superiorly and laterally to allow flat trajectory along the axis
of the sigmoid sinus, and the cerebellum is gently retracted to expose the tumor
in the CPA. The posterior lip of the IAC is drilled until the transverse crest can
be palpated with a hook. The drilling is performed using a diamond drill bit and
with copious irrigation to prevent thermal injury. The retrosigmoid approach
exposes 180° of the circumference of the IAC. During drilling, extensive irriga-
tion is used to avoid any thermal damage to the nerves in the canal. Air cells at
this level can be opened during the drilling and should also be waxed to prevent
CSF leakage [22].

The vestibular nerves are divided, and the facial nerve is identified anterior to
them and confirmed with stimulation. The cochlear nerve is identified just infe-
rolateral to the facial nerve. Specific techniques for preserving the facial and ves-
tibular nerves when dissecting from the tumor include gentle dissection using
fine otology instruments. The tumor is dissected from medial to lateral to avoid
traction on the cochlear nerve as it exits the perforated bone at the end of the
IAC. Careful dissection is performed under direct visualization, and the interface
of the nerve with the tumor is dissected under high magnification. Both facial
nerve and brainstem auditory evoked response monitoring are used during this
dissection. The retrosigmoid approach permits removal of tumors of different
sizes and offers the possibility of hearing preservation [22]. Many experienced
neurosurgeons prefer this a pproach for tumors with significant mass in the cis-
tern and in patients with serviceable hearing, in whom hearing preservation is
the goal. This approach gives the surgeon a wide view of the cisternal compo-
nent of the tumor and thus good access to the root entry zone of the acoustic
nerve. The approach usually requires cerebellar retraction and less access to the
facial and cochlear nerves in the distal IAC, which increases the potential to
leave a residual tumor fragment behind [22]. However, this approach is not ap-

propriate for our case considering the location of the lesion.

3.2.3. Translabyrinthine Approach

Chamoun et al. are credited for the detailed description of this approach. They
again indicayed that, the patient is positioned supine, and the head is rotated to
the contralateral side. Somatosensory evoked potentials, motor evoked poten-
tials, and facial nerve monitoring are used. A hockey stick-shaped retroauricular

skin incision extending behind the mastoid tip is made. The mastoidectomy is
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performed with the high-speed drill, and the sigmoid sinus, presigmoid dura
mater, and middle fossa dura are exposed. The mastoid segment of the facial
nerve is skeletonized. The eustachian tube is packed with bone wax and Surgical
to prevent CSF leakage. Next, the labyrinthectomy is performed to access the
IAC. The translabyrinthine approach exposes 270° of the circumference of the
IAC. The dura of the IAC is then opened. We prefer to open along the axis of the
IAC and use a Y-shaped incision to open the dura in the posterior fossa. The fa-
cial nerve is located and confirmed using stimulation. The vestibular nerves are
cut, and the tumor is dissected from the facial nerve. The presigmoid dura is
then opened. The tumor is dissected from the cerebellum and the brainstem and
is debulked using the ultrasonic aspirator. The translabyrinthine approach is the
most preferred choice for patients with poor preoperative hearing and for pa-
tients with large tumors who have a low probability of hearing preservation. This
approach offers early identification of the facial nerve in the auditory canal with
absolutely no need for cerebellar retraction [22]. The size of the tumor is typi-
cally not a limiting factor for this approach. However, this approach is also not

appropriate for our case considering the location of the lesion.

4. Conclusion

Intracranial accessory nerve schwannomas are exceedingly rare. Clinical symp-
toms generally consist of accessory nerve palsy, cerebellar signs, and myelopa-
thy. Our case is special because of the unusual presentation which will be as a
result of massive compression of glossopharyngeal nerve by the growing AN
schwannoma. The detection of the exact nerve of origin is usually determined
during operation although MRI is very helpful in the initial diagnosis. With ap-
propriate preoperative evaluation and careful planning of the perioperative pe-
riod, these tumors can be safely removed and the neurovascular structures pre-
served without creating new neurological deficits. Intraoperative cranial nerve
monitoring is usually very crucial during operation to minimise damage to the

adjacent cranial nerves.
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