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Spinal accessory nerve schwannomas masquerading 
as a fourth ventricular lesion

Introduction

The authors report a case of accessory nerve schwannomas 
of the cisternal type presenting as a fourth ventricular 
lesion with cervical extension. Spinal accessory nerve 
schwannomas are rare with very few cases reported so 
far [Table 1].[1‑23] The spinal accessory nerve has a cisternal, 
a foraminal  (jugular) and an extracranial course. The 
tumors can be anywhere along this course. There are only 
25 reported cases of the cisternal variant of accessory nerve 
schwannomas out of which only 1 case has been reported 
in the fourth ventricle. The fourth ventricular variant 
differentials include medulloblastoma, ependymoma etc., 
A brief review of literature has been done with an attempt 
to list the cases reported so far.

Case Report

A 22‑year‑old man presented to us with raised intracranial 

pressure type of headache with obscuration of vision for 
about 6 months in duration. The patient complained of 
gradual loss of vision in the left eye since 3 months prior 
to presentation. Also, over the last month he has had 
severe gait ataxia and hence was unable to walk without 
support. His examination revealed florid papilledema 
in the right eye with concentric field cuts and in the left 
eye secondary optic atrophy with no perception of light.

MRI of the brain revealed a large contrast enhancing 
heterogeneous lesion that was hypo intense on 
T1 weighted image and hyperintense on T2 weighted 
image with areas of necrosis and calcification. The lesion 
was expanding the fourth ventricle causing obstructive 
hydrocephalus. It was found extending inferiorly 
through the foramen magnum into the upper cervical 
canal till C2 vertebra level displacing the medulla 
and cervical spinal cord anteriorly and to the right 
side [Figure 1].

The patient underwent a midline sub‑occipital 
craniotomy, with removal of posterior arch of C1. The 
lesion was found arising from the trunk of the left spinal 
accessory nerve at the level of the foramen magnum 
[Figure 2b]. The tumor was variable in consistency, 
mostly firm and vascular with some areas of cystic 
degeneration. The lesion was extending from C2 and into 
the fourth ventricle below the vermis, pushing the upper 
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ABSTRACT

Schwannomas are benign lesions that arise from the nerve sheath of cranial nerves. The most common schwannomas arise from 
the 8th cranial nerve (the vestibulo‑cochlear nerve) followed by trigeminal and facial nerves and then from glossopharyngeal, 
vagus, and spinal accessory nerves. Schwannomas involving the oculomotor, trochlear, abducens and hypoglossal nerves are 
very rare. We report a very unusual spinal accessory nerve schwannoma which occupied the fourth ventricle and extended 
inferiorly to the upper cervical canal. The radiological features have been detailed. The diagnostic dilemma was due to its 
midline posterior location mimicking a fourth ventricular lesion like medulloblastoma and ependymoma. Total excision is 
the ideal treatment for these tumors. A brief review of literature with tabulations of the variants has been listed.
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cervical cord and cervicomedullary junction to the right 
[Figure 2a]. The accessory nerve was thinned out and 
draped over the lesion and a portion of it was embedded 
within. The lesion was excised along with the embedded 
segment of the nerve, preserving the uninvolved portion 
which was draped over the tumor [Figure 2c].

The patient recovered postoperatively with no obvious 
sternocleidomastoid or trapezius weakness ascribable 
to the left accessory nerve partial excision at the time of 
surgery. His post‑operative contrast CT scan showed no 
residual lesion with resolving hydrocephalus [Figure 2d]. 
On last follow up after 5 months no neurological deficit 
was noted and he was doing well.

Pathology report revealed benign schwannoma with 
hyper cellular  (Antoni Type  A pattern) and hypo 
cellular (Antoni Type B pattern) areas.

Discussion

Lower cranial nerve schwannomas are rare and when 
present are located in the jugular foramen most 
commonly arise from the glossopharyngeal or vagal 
nerves with accessory nerve involvement being least 
common. The other locations in the accessory nerve 
course where schwannomas arise are extracranial beyond 
the jugular foramen in the cervical region and cisternal 
proximal to the jugular foramen. Both of these are very 
rare locations.[14]

Spinal accessory nerve schwannomas are classified 
accordingly by their origin as cisternal, foraminal or 
extracranial/cervical[1,2]  [Figure  3a]. Our patient had 
a cisternal variant occupying the fourth ventricle and 
extending across up to the C2 level intradurally.

The spinal accessory nerve arises from the lateral 
funiculus of the medulla spinalis as low as the fifth 
cervical nerve and unites to form a single trunk. It 
passes between the denticulate ligament and the 
dorsal roots of the spinal cord through the foramen 
magnum passing to and entering the jugular foramen. 
Here it lies in the same dural sheath as the vagus 
but separate and receives one or two fibers from the 
cranial part, which arises from the nuclear ambiguous 
in the medulla. On exiting the jugular foramen, the 
spinal accessory supplies the sternocleidomastoid and 
trapezius, whereas the cranial portion contributes to 
the pharyngeal, superior laryngeal, recurrent nerve and 
the cardiac nerves.[22]

Intracranial accessory nerve schwannomas were 
classified by Julow et al.[19] into two types as intrajugular 
schwannomas and intracisternal schwannomas. The 
intrajugular variant grows into the cisterna magna 
whereas the intracisternal variant grows into the jugular 
foramen. The jugular foramen variant presents with 
jugular foramen syndrome with the hypoglossal and 
glossopharyngeal nerve involvement.[14]

The jugular variant was classified by Kaye et al.[23] into:
Type A:	�Primarily intracisternal with only slight 

extension into the bone
Type B:	�Primarily within the bone with or without 

intracranial component
Type C:	�Primarily extracranial with only minor extension 

into the bone or posterior fossa.

Jugular or the foraminal variants reported so far is 12, 
to the best of our knowledge, but may be unreported 
or missed in view of difficulty in differentiating the 
individual tumors by the nerve of origin as these tumors 
grow large by the time of presentation [Table 1].

Table 1: Literature review listing of published spinal accessory nerve tumors  (43) to date. In brackets in italics 
is the number of cases
Jugular foramen (12) Extra‑cranial (5) Cisternal variant (26)

Cervical (5) Cervico 
medullary (5)

Fourth 
ventricle (2)

Cranio‑vertebral 
junction (2)

Iwasaki et al.[1‑3] Kohli et al.[9] Hatashita et al.[8] Fransen et al.[13] Kurokawa et al.[4] Kubota et al.[3]

Lee et al.[4,5] McShane et al.[1,4] Kawaguchi et al.[1,2,8,14,15] Jung et al.[14] Present case Tohyama et al.[6]

Matsushima et al.[1,3,6‑8] Fabrizi et al.[4,10] Kaynar et al.[2,4] Sadamoto et al.[15]

Nakashima et al.[3,4,8] Agrawal et al.[1] Bouaziz et al.[11] Tsukamoto et al.[4,16]

Pluchino et al.[4] Noyek et al.[1] Aksik et al.[4,12] Shiroyama et al.(2)[3]

Ortiz et al.[4,8] Cisterna magna (13)
Pou‑Serradell, et al.[1,3,4,6,8] Aksik et al. (2)[4,12] Lanotte et al.[4,18,20] Fransen et al.[4,13]

Sarma et al.[2,4] Caputi et al.[4,17,18] Lesoin et al.[20] Soo et al.[2,4,18]

Saydam et al.[4] Christoferson et al.[1,3,4,8,15,18] Nishiura et al.[1‑4,18] Tatebayashi et al.[18]

Lazeieri et al.[8] Jullo et al. (2)[1,2,4,18,19] Okhawa et al.[18,21] Tsukiya et al.[1‑4,8]

Pluchino et al.[1,3,8] Chang et al.[1‑4,18]

Ruberti et al.[1,3,8]
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The other variant is the pure extracranial variant and 
only four have been reported so far [Table 1].

Intracisternal variant occupy the cisterna magna, 
the fourth ventricle, spinal canal or the foramen 
magnum.[2,4] To the best of our knowledge, only 26 cases 
of the cisternal variant have been published so far. Out 
of these, 13 cases were located in the cisterna magna, 
5 in the cervical canal, 5 in the cervicomedullary location, 
2 in the cranio‑vertebral junction and only 1 in the fourth 
ventricle  [Table  1]. This was the variant, which was 
found in our patient. The lesion in our patient was also 
located predominantly in the fourth ventricle but with 
a large extension unto C2 across the cervicomedullary 
junction. So far only one case has been reported in the 
fourth ventricular location [Table 1].

In spite of their origin from the accessory nerve, these 
tumors tend to be located in the midline and posteriorly, 
probably because the cisterna magna allows sufficient 
space for the tumor to expand.[21]

This makes it appear more as a midline lesion and occupy 
the cisterna magna or the fourth ventricle, as in our case, 
making it difficult to differentiate from other midline 
posterior fossa lesions.

Thus, the cisternal variant of accessory nerve 
schwannomas by virtue of their extension in to various 
cisternal spaces can be classified by location as: [Table 1, 
Figure 3b].

1. Cisterna magna
2. Cervical
3. Cervicomedullary
4. Fourth ventricular
5. Craniovertebral junction.

The intracisternal variant often present with neck 
stiffness, secondary to accessory nerve irritation.[2,4,14]

Unlike other cranial nerve schwannomas, the accessory 
nerve may or may not present with nerve dysfunction. 
This is dependent on the extent of nerve involvement.[2,4,15] 
Our patient presented predominantly with neck pain 
and no signs of accessory nerve dysfunction. Signs and 
symptoms of cerebellar involvement, due to extension 
into the vermis and associated obstructive hydrocephalus 
was the presentation in our patient.[2]

The MRI appearances of these tumors usually have 
regular contours and a round or oval shape, lack edema, 
and enhance homogenously with contrast. Cystic 
degeneration is generally seen in large tumors and this 
may alter the otherwise uniform texture of the mass.[4,14]

Total removal is the primary treatment of schwannomas 
arising from the spinal portion of the accessory nerve. 
Excision of an involved segment or rootlet along with 
the lesion sparing the rest of the nerve in continuity, 
rarely results in any neurological deficit. This is because 
the insidious tumor growth in a portion of the nerve 
causes functional compensation by the remaining 
intact uninvolved nerve segment.[2,4] This was the case 
in our patient who had intact neurological function 

Figure 1: Lesion (yellow arrow) is mixed in intensity (Hypo to isointense) 
on T1-weighted sagittal image. (a) Lesion is heterogeneously contrast 
enhancing on sagittal image and (b) coronal image (c) on T1-weighted 
contrast image. On A,B,C images, the lesion was predominantly 
expanding the fourth ventricle and extending inferiorly through the 
foramen magnum into the upper cervical canal till C3 vertebra level on 
left side displacing the medulla and cervical spinal cord anteriorly and to 
the right side. T2-weighted axial image the lesion is predominantly hyper-
intense with areas within of iso-intensity filling the fourth ventricle (d)
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Figure 2: Tumor extending from vermis through the foramen magnum 
into the upper cervical. (a) Spinal accessory nerve origin of lesion. (b) 
Post excision visualization of the fourth ventricle (labeled) and the 
spinal accessory nerve trunk free of attachment (marked *) and the 
cervical cord (marked as X). (c) Postoperative CT scan showing tumor 
clearance (d)
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preoperatively and also postoperatively after removal 
of lesion leaving the remaining uninvolved nerve in 
continuity.

Conclusion

We have presented a rare case of an accessory nerve 
schwannoma in the fourth ventricle. The possibility of the 
same, as a differential diagnosis for midline posterior fossa 
and high cervical lesions, is the highlight of our report.
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Figure 3: Anatomical representation of the spinal accessory nerve with tumor types and location marked on the right side of image as 3 basic 
types: Intracisternal, jugular and extra cranial - grey colored lesions (a) The sub classification of the intracisternal variants based on location - 
pink colored lesions (b)
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