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INTRODUCTION
Surgical interventions for posterior fossa lesions, such as schwannomas and arachnoid cysts, can lead to hearing loss, which is attribut-
ed to various factors, such as surgical trauma, vascular impact, and adhesions on the cochlear nerve. However, the recovery of hearing 
loss is also possible in some patients who undergo posterior fossa surgery. Arachnoid cyst drainage is one of the interventions, which 
may result in the recovery of the sensorineural hearing loss [1]. One of the rarely reported reasons might be arachnoid adhesions or 
arachnoiditis. It was proposed that arachnoid inflammations may lead to a reversible hearing loss [2]. It was also suggested that a sub-
occipital craniectomy might lead to a marked improvement in symptoms, which occur after chronic arachnoiditis [3].

Here, we report the recovery of sensorineural hearing loss and tinnitus after complete removal of schwannoma in posterior cranial 
fossa. The possible mechanisms related to occurrence and recovery of the auditory symptoms are discussed.

CASE PRESENTATION
This presentation was approved by a local institutional ethical committee and informed consent of the patient was obtained prior 
to study preparation. A 22-year-old male was presented with progressively distressing tinnitus on the left ear for 2 years. One year 
ago, he was seen by another Ear, Nose, and Throat (ENT) physician due to the same complaint; however, a follow-up was recom-
mended since his physical examination and audiometric findings were normal. 

Physical examination revealed that the tongue was deviating to left when protruded. There was also vocal cord paralysis on the left 
side. However, the patient did not have any hoarseness or aspiration.

Pure tone and speech audiometry revealed a mild sensorineural loss of approximately 4 kHz and a speech discrimination score 
100% for the right ear and 72% for the left ear (Figure 1). Tympanometry was normal. Magnetic resonance imaging (MRI) of the 
temporal bone and skull base disclosed a heterogeneous, dumbbell-shaped mass with size 5×3×4 cm. The mass was occupying 
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the caudal portion of pontocerebellar area and jugular foramen with 
some extension to the neck on the left side. MRI was suggestive of 
schwannoma with sharply demarcated configuration and low T1 and 
high T2 signal intensity (Figure 2). 

A retrosigmoid approach was used to remove the tumor. The tumor 
was completely occupying the caudal portion of the cerebellopon-
tine area, causing distortion in the lower cranial nerves. The tumor 
was approximating to the cochleovestibular and facial nerves in their 
distal cisternal portions. There were a few arachnoid adhesions be-
tween the tumor and cochleovestibular nerve, which were pulling 

a few nerve fibers away from the cochlear nerve and were released 
with a sharp dissection (Figure 3; Video 1).

The intracranial portion was completely removed. The extracranial 
portion was retained for a staged surgery to avoid cerebrospinal flu-
id leakage. The operation and postoperative period was uneventful. 
The patient mentioned recovery in tinnitus and hearing after the 
operation. The postoperative audiogram after 10 days confirmed the 
recovery in sensorineural hearing loss (Figure 4).

DISCUSSION
Jugular foramen schwannoma is a benign rarely observed tumor that 
extends into the cerebellopontine angle or extends into the para-
pharyngeal space. Depending on the tumor characteristics, many 
complications may be observed; sensorineural hearing loss is one of 
the first manifestations. Although reversible hearing loss has been 
documented after surgical excision of this tumor, irreversible hearing 
loss has been reported in many of these surgeries [4].

Different surgical approaches to access the cerebellopontine angle 
were described. According to Samii etal, surgical approach to jugular 
foramen schwannoma should be selected individually based upon 
their extension pattern [5]. Hearing preservation is important and 
enlarged middle fossa approach is the one of the surgical methods 
for resection of schwannomas, while preserving of cochlear func-
tions [6]. In most of the cases, prognosis of hearing level is poor in 
resection of jugular foramen schwannomas. Changes of hearing 
level and recovery of hearing and tinnitus after surgery of cerebel-
lopontine angle and posterior fossa remain unclear. In 1983, Wigand 
et al described microsurgical neurolysis of the eighth cranial nerve 
in cochleovestibular disorders. Traction and compression of nerve 
fibers, accompanying vascular effect were observed in this study. 
The eighth cranial nerve was neurolysed to treat these functional dis-
turbances. Although unsatisfactorye, the results of this study shows 
the possibility of recovery of hearing, tinnitus, and other functional 
disturbances [7].

The clinical presentation of jugular foramen schwannoma depends 
on the tumors extension rather than the corresponding nerve of or-
igin [8], as in our patient who presented with unilateral tinnitus. Prior 

Figure 1. Pure tone audiometry and speech discrimination findings. Figure 4. Postoperative audiogram that shows the recovery of hearing loss.

Figure 3. Intraoperative image that shows the arachnoid adhesions between 
the tumor and cochlear nerve.
T: tumor, A: adhesions, C: cochlear nerve, CR: cerebellum

a b c

Figure 2. a-c. (a) T1-weighted transverse MRI image of tumor occupying pon-
tocerebellar triangle (b) T1-weighted fat suppressed transverse MRI image of 
tumor occupying pontocerebellar triangle and jugular foramen. (c) T2-weight-
ed coronal MRI image of tumor occupying pontocerebellar triangle extending 
through to the neck.
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to the operation, the patient was counseled about the possibility of 
hearing loss after the surgery. However, the postoperative recovery 
of sensorineural hearing loss and tinnitus necessitates further evalu-
ation of this phenomenon. 

Arachnoid adhesions of the cerebellopontine angle may damage the 
cochleovestibular nerve and cause hearing loss [9]. It is possible to visu-
alize arachnoid adhesions in the posterior fossa in some of the surger-
ies of schwannomas, microvascular decompressions, vestibular nerve 
sectioning, and auditory brainstem implantations. In 1979, Innitzer et 
al reported a case of cerebellopontine angle tumor in which the re-
lease of dense fibrotic tissues extending from the choroid plexus to the 
acoustic nerve lead to hearing improvement in the low frequencies [10].

Although there are a few reports about the recovery or stabilization of 
sensorineural hearing loss after posterior fossa interventions, these are 
cases of arachnoid cysts. Recovery of hearing loss secondary to pos-
terior fossa arachnoid cyst surgery in a pediatric patient has been re-
ported [11]. It was reported that even the fenestration of the arachnoid 
cyst lead to recovery from sensorineural hearing loss in an adult pa-
tient [1,12]. According to another case report, cyst decompression could 
stop progression of hearing loss and render tinnitus more tolerable [13]. 
Oishi et al described an improvement in hearing level after resection of 
the intracranial portion of jugular foramen schwannoma via retrosig-
moidal craniectomy. They hypothesized that compression neuropathy 
and biochemical changes in axons results hearing disturbances, and 
a well-preserved cochlear function may indicate recovery of hearing 
[4]. Hearing improvement was seen after resection of a large schwan-
noma, and Lekovic et al. [14] believed that extrinsic compression to the 
brainstem may contribute to the hearing. Yamakami et al. [15] described 
two cases with recovery of hearing after resection of schwannomas via 
the lateral suboccipital retrosigmoid approach. These tumors are the 
intracranial type of jugular foramen schwannomas, and there is no ex-
tracranial invasion despite our study. Yamakami et al. [15] pointed that 
arachnoidal tissue is the main protector of internal auditory artery and 
cochlear nerve. Gentle dissection of arachnoid fibers may be import-
ant in achieving good hearing results.

The cochlear nerve occupies the inferior portion of the cochleoves-
tibular nerve in the cerebellopontine area. The nerve fibers carrying 
the high frequency sound information are located at the periphery 
of the cochlear nerve. Accordingly, the fibers pulled by arachnoid ad-
hesions were carrying the information for approximately 4 kHz areas 
within the cochlear portion of the cochleovestibular nerve. Separa-
tion of these fibers from the main trunk of the cochlear nerve might 
have caused blockage in the axonal conduction as in neuropraxia. In 
addition, the same effect might have led to an ephaptic stimulation 
or auditory dysynchrony resulting in tinnitus. Since the tinnitus re-
covered after the operation and release of the arachnoid adhesions, 
reorganization in the auditory tonotopicity seems unlikely. If not, we 
would expect perpetuation of the tinnitus. 

CONCLUSION
There are only a few case reports regarding the recovery of sensori-
neural hearing loss after posterior fossa surgery, and almost all of them 
are arachnoid cyst cases. Our patient is the first case of jugular foramen 
schwannoma for whom hearing recovered after surgery. However, 
more importantly, the recovery of sensorineural hearing loss after re-

lease of arachnoid adhesions may indicate the clinical significance of 
these adhesions or arachnoiditis, which should also be considered and 
investigated in the etiology of other neurotological diseases.

Video 1. Surgery of jugular foramen schwannoma.
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