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Abstract
Communicating tumors between the posterior fossa and parapharyngeal space are rare and di�cult to
diagnose and treat. Surgical excision of these space lesions is challenging because of the anatomical
complexity of the area. In this case we successfully made full resection of a big rare vagus nerve
schwannoma at cerebellopontine angle and parapharyngeal space. Surgical resection is the treatment of
�rst choice for this disease. The degree of lesion adhesion to the brain stem and peripheral vessels
determines the degree of tumor resection and prognosis of patients.

Introduction
Communicating tumors between the posterior fossa and parapharyngeal space are rare and di�cult to
diagnose and treat. These tumors have different histological origins such as schwannomas,
neuro�bromas, paragangliomas and salivary gland tumors. Most of these lesions are benign but 20%
have malignant transformation [1]. These tumors may remain undetected for long periods of time and
usually remain asymptomatic until they become large enough to displace and compress nearby
structures. Surgical excision of tumors from the parapharyngeal space is di�cult due to the complex
anatomy of the region which contains numerous neurovascular structures, as well as the di�cult surgical
approach to the area [2].

In this case we successfully made full resection of a big rare vagus nerve schwannoma at
cerebellopontine angle with extracranial extension through Jugular Foramen. During operation, we
con�rmed the tumor was neurinoma originate from posterior cranial nerve. The prognosis of
schwannoma after complete excision is good and recurrence is not happened during 2years follow-up.

Presentation Of Case
Clinical Presentation. A 54-year-old female was referred to our institution with an intermittent headache
for more than 7 years and 2 weeks of aggravation. Subcutaneous palpable lumps were found in the left
neck, no obvious tenderness, no wave motion, and tight connection with surrounding tissues. She did not
demonstrate any other neurological de�cits. Neurological examination revealed that he had no hearing
loss no positive Romberg sign.

Investigation and Radiological Aspects. CT scanning shows an occupying lesion at left cerebellopontine
angle and no enlargement of internal auditory canal but enlargement of left jugular foramen. MRI shows
a cystic-solid occupying lesion at left cerebellopontine angle and extracranial extension to left para-
pharyngeal space. MRA and MRV shows nothing unnormal of intercranial vessels. Besides, DSA shows
abundant blood-supply of tumor mainly from left vertebral artery and partly left ECA (external carotid
artery). After evaluation, embolization therapy was rejected since its high risk. (Fig. 1.) MRI scanning
shows in the left cerebellopontine angle area, irregular, slightly long / long T1, short / long T2 mixed
signals were observed. The lesion extends downward along the left jugular foramen and the carotid
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sheath area, and the DWI of part lesion is slightly hyperintense. After enhancement, there is an obvious
inhomogeneous �ake and ring strengthening, the brain stem and the four ventricle is slightly shifted to
the right. (Fig. 2.)

Differential Diagnosis. Glioma, ependymoma, medulloblastoma and meningioma at foramen magnum
were considered. But since the lesion had clear boundary, no obvious edema, no dural tail sign,
neurilemmoma is still the �rst consideration.

Operation and Pathological Findings. The patient underwent tumor resection via a suboccipital extreme
lateral approach. After the musculocutaneous �ap was turned around, the occipital scale, foramen
magnum, posterior arch of atlas and vertebral artery were exposed. The tissue around the internal jugular
vein was exposed layer by layer, and the left posterior arch of atlas was bitten off to the notch of vertebral
artery. After craniotomy of the occipital squama and retrosigmoid bone �ap, the edge of sigmoid sinus
was exposed laterally, part of occipital condyle was removed, mastoid process was further removed and
jugular foramen was opened. During operation, after opening jugular foramen, tumor can be seen grew
into and out of the cranium respectively. Microscopically, the tumor is a neurilemmoma arising from one
of the posterior cranial nerves. The tumor was yellow in color, soft in texture, rich in blood supply, with
obvious capsule. The tumor sheath was cut to expose the tumor under microscope. Tumor was separated
along the course of the tumor to the extracranial part of the neck. Extracranial tumors are supplied by the
branches of the external carotid artery. The left internal jugular vein and jugular bulb have been
oppressed to occlusion by the tumor. Extracranial tumor got total excision after devascularization. The
residual nerve ends were found after the tumor was removed (Fig. 3.A). After further incision of the dura
and retraction of left cerebellar hemisphere, intracranial tumors were found located in cerebellopontine
angle and cisterna magna. Facial nerve, trigeminal and abducens nerve are compressed upward by
tumor. There was no obvious adhesion between the tumor and the brainstem, facial auditory nerve,
abducent nerve and trigeminal nerve. Part of the tumor had tight adhesion with the pontine. (Fig. 3.B) The
tumor was removed piece by piece and got total resection under microscope. Pathological examination
revealed schwannoma with cystic degeneration, which con�rmed the histological diagnosis. (Fig. 4.)

Postoperative Course. The patient consciousness is completely restored 3days after operation, and the
endotracheal tube was removed then. The operation did not cause any cerebrospinal �uid leakage, even
in the early postoperative period. After operation, the patient had mild facial paralysis and high heart rate
for a few days since the tumor was adjacent to the brainstem, but headache disappeared. The patient
had tracheotomy 5days after operation since poor expectoration ability. 3 months after operation, the
patient has recovered well, and fellow-up MRI study showed no any remnant or recurrence of the tumor.
(Fig. 5.ABC) 2 years follow-up MRI also showed no any remnant or recurrence of the tumor. (Fig. 5.DEF)

Discussion
The vagus nerve is cranial nerve X, which origin from the medulla under glossopharyngeal nerve root and
through jugular foramen out of cranium. Vagal schwannoma is a benign, slow-growing mass, often
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asymptomatic, with a very low lifetime risk of malignant transformation in general population, but
diagnosis is still a challenge [3]. The common tumors in the CPA region including: acoustic neuroma,
meningioma, trigeminal neurinoma, ependymoma, glomus jugular tumor, papilloma choroideum and so
on. In this case, differential diagnosis is not very di�cult. Based on CT and MRI, neurinoma is �rst
consideration, and it’s not likely from acoustic nerve nor trigeminal nerve as well. During operation, we
con�rmed the tumor was neurinoma originate from posterior cranial nerve. The combination of CT, MRI
and MRS studies are very helpful in preoperative diagnosis of CPA area lesions. Vagus nerve
schwannoma at cerebellopontine angle is quite rare besides such a huge lesion (about 5cm×4.5cm) grow
through jugular foramen to poststyloid parapharyngeal space [2, 4].

Surgical resection is the treatment of �rst choice even if its close relationship with nerve �bers, from
which it arises, threats vagal nerve preservation [5, 6]. The size of the tumor is directly related to the risk of
surgery [7]. Preoperative preparation of blood and intraoperative electrophysiological monitoring are
necessary methods to reduce risk and preserve facial and acoustic nerve. The degree of lesion adhesion
to the brain stem and peripheral vessels determines the degree of tumor resection [8]. Fortunately, in this
case the adhesion is not very severe, and lesion has got complete excision �nally. In the 9 months follow-
up, no remnant or recurrence of the tumor was observed.

The patient regained consciousness on third day after operation and had a fast heart rate since the lesion
so close to brain stem. At recovery phase, the patient had tracheotomy on the sixed day after operation
and with tracheal intubation for 2 months. Now the patient is recovered and can pronounce most of the
words although with hoarseness. The patient has no facial paralysis nor hearing loss after operation
since good neural protection during operation. But she has dysphagia after operation because of the
resection of vagus nerve and she need gastric tube to eating since then.

Conclusions
In this case we successfully made full resection of a big rare vagus nerve schwannoma at
cerebellopontine angle and parapharyngeal space. Surgical resection is the treatment of �rst choice for
this disease. The degree of lesion adhesion to the brain stem and peripheral vessels determines the
degree of tumor resection.
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Preoperative images of differential diagnosis. A-B: Axial CT scan showing no enlargement or erosion of
the internal auditory canal(A), but enlargement of left jugular foramen(B). C-D: Positive and side view of
digital subtraction angiography of the lesion showing it with abundant blood supply mainly from ECA
and posterior inferior cerebellar artery.

Figure 2

Preoperative images of the lesion. A: Axial T2 MRI. B: Coronal T2 Flair MR image. C: Axial T1 Flair MR
image. D-F: Axial, Coronal, and Sagittal Gd-enhanced MR images showing the lesion extending from the
tentorium downward to the left para-pharyngeal space through jugular foramen with inhomogeneous
enhancement.
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Figure 3

Intraoperative images. A: Extracranial lesions were cut off and the broken end of Central Nerve X. B:
Intracranial lesions were totally removed, and surrounding structures remained intact after resection.
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Figure 4

Histopathological examination with H&E staining revealed the lesion is full of densed spindle cell tumor.
Original magni�cation ×100.

Figure 5

Axial, coronal and sagittal Gd-enhanced MR images of fellow-up MRI at 3 months (A-C) and 26 months
(D-F) after surgery showed no tumor recurrence


