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Abstract. Vestibular schwannoma is the most common 
intracranial schwannoma and constitutes ~8% of all intra‑
cranial tumors in adults with an estimated incidence rate of 
~1.3/100.000. Facial nerve schwannomas and cochlear nerve 
schwannomas are rare, and information regarding incidence 
rates of these is still missing in the literature. All three vari‑
ants of nerve origin present most frequently with unilateral 
hearing loss, unilateral tinnitus and disequilibrium. Facial 
nerve palsy is a common finding in facial nerve schwannomas 
but a rare finding with vestibular schwannomas. The symp‑
toms are normally persistent and often progress over time, 
leading to therapeutic interventions that predispose to quality 
of life‑reducing morbidities, e.g., deafness and/or imbalance. 
The case report describes a 17‑year‑old male who, during a 
1‑month period, presented with profound unilateral hearing 
loss and severe facial nerve palsy followed by complete remis‑
sion. An MRI scan showed a 5x8‑mm schwannoma within the 
internal acoustic canal. Profound hearing loss together with 
concomitant severe peripheral facial nerve palsy in small 
schwannomas within the internal acoustic canal may show 
spontaneous and total remission within weeks of symptom 
debut. This knowledge, as well as possible remission of objec‑
tive findings, should be considered before interventions with 
potential severe morbidity are suggested.

Introduction

A schwannoma is a rare benign tumor that is caused by patho‑
logical hyperproliferation of the myelin sheath producing 
Schwann cells, which can be found alongside the nerves of 
the peripheral nervous system and cranial nerves. A typical 

localization is alongside the pathway of the eighth cranial 
nerve and more rarely alongside the seventh cranial nerve. 
The vestibular schwannoma (VS) is the most frequent variant 
and constitutes ~8% of all intracranial tumors in adults (1). 
The facial nerve schwannoma (FNS) and the cochlear nerve 
schwannoma (CS) are so rare, that the incidence rates are 
still not well described (2,3). The incidence rate of VS is esti‑
mated to approximately 1.3/100.000 (4) but differs between 
subpopulations, including age, which is strongly associated 
with a higher risk, as individuals above the age of 50 have a 
rate of 2/100.000 or more, while individuals below 20 years 
of age have a rate of 0.05‑0.1/100.000 (5,6). The prevalence 
is estimated to be much higher, as one study found inciden‑
talomas in 2 out of every 10.000 (7). VSs either occur sporadic 
(in approximately 95% of cases with unilateral presentation 
except for a few known cases), or are associated with neuro‑
fibromatosis type 2 (NF2) (in ~5% of cases), which include 
different presentation case histories at the time of diagnosis 
and are most commonly bilateral (8). NF2 is caused by altera‑
tions in the NF2 gene on chromosome 22q, which is inherited 
as an autosomal dominant genetic disorder or due to de novo 
mutations. The phenotypical presentation depends on the 
genetic variant and epigenetics. NF2 patients present with VS 
at a younger age compared to sporadic VS, often during their 
adolescence, and young patients with sporadic VS seem to 
have a higher risk of genetic predisposition (9).

Symptoms occur as the tumor expands and induces pres‑
sure to surroundings. The order in which the symptoms present 
differs between the site of origin. With VS, the most frequently 
presenting symptom is ipsilateral sensorineural hearing loss 
(70‑90%) and more than half of these progress further and 
a few experience sudden hearing loss, followed by tinnitus 
(50‑80%), vestibular disequilibrium (15‑75%) including vertigo 
and imbalance, and headache (10‑20%) (10‑15). A VS usually 
arises alongside the internal acoustic canal (IAC), but can 
protrude into the cerebellopontine angle (CPA) and potentially 
cause compression to the surrounding structures including the 
cerebellum, the fourth ventricle (resulting in hydrocephalus), 
and the fifth cranial nerve (resulting in trigeminal distur‑
bances) (16,17). Large VSs are associated with facial nerve 
disturbances, as the eighth and seventh cranial nerves share 
a common pathway (18). Affection of the fifth and seventh 
cranial nerves are relatively rare, 9 and 6%, respectively (18). 
The correlation between tumor size and level of hearing loss 
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is ambiguous as previous studies have shown contradictory 
results (19‑21). However, the general opinion seems to be that 
size is not related to the severity of hearing loss (19‑21).

Symptoms of FNS include 1) unilateral hearing loss, which 
can be sensorineural, conductive or mixed (50‑80%), 2) facial 
nerve palsy (40‑85%), 3) unilateral tinnitus (20‑50%), 4) vertigo 
(20‑50%), 5) facial spasm (5‑25%), 6) headache (0.5‑20%), 
parotid mass (20%) and hypesthesia (1‑15%) (22‑25). Vertigo 
and affected vestibular function are related to localization in 
the IAC (26). The age of debut seems younger than in VS, as 
~30% of patient are below 30 years of age (27).

CS is extremely rare, and therefore the clinical picture 
may not be fully understood. In described cases, CS seem to 
usually present with both unilateral sensorineural hearing loss 
and tinnitus, but can present with one of these solely (3,28,29). 
The progression of the hearing loss in CS seem substantial 
compared to initial tumor size (29). Vertigo and imbalance are 
also described but infrequently.

Contemporary management of schwannomas includes 
intervention or a more conservative ‘wait‑and‑scan’ strategy. 
Recommendation and selection of either one of these strategies 
remain controversial, as inventions may cause a higher degree 
of morbidity than the tumor itself. The conservative strategy is 
often chosen with asymptomatic patients or when symptoms 
are sparse, because the growth patterns of schwannomas are 
known to be divers, as both non‑growth, slow‑ and fast growth 
rates, and even tumor regression are well described (11,22). 
Approximately one half of all tumors do not grow following 
diagnosis  (10,30), and particularly small tumors (below 
10 mm) are associated with low growth potential (30).

Case report

A 17‑year‑old male, without any previous otological or vestib‑
ular disease(s), was admitted to the emergency department 
(ER) at Region Hospital North Jutland Thisted, Denmark, 
July 2016, with a 1‑day history of episodes of rotational 
vertigo with accompanying nausea and vomiting. The vertigo 
worsened with head movements and ceased at rest. Symptoms 
included 1) unilateral left‑sided tinnitus which worsened with 
head rotations to the left and 2) a 3‑day history of hyperacusis.

Initial clinical examination, including a gross neurological 
assessment, revealed impaired hearing on the left side following 
finger rubbing in near proximity of both ears. A left‑sided 
Dix‑Hallpike‑test supposedly evoked a minor positional 
nystagmus without any complaints of vertigo. The positional 
nystagmus observed was unfortunately not described in any 
further details. Routine blood testing was normal (blood 
counts, electrolytes, CRP, liver‑, and kidney function test). The 
initial examinations and diagnostics were compromised in 
terms of vestibular‑ and otoneurologic examinations because 
no neurotologist and no advanced diagnostic equipment was 
available at the ER of the regional hospital.

The initial tentative diagnoses included vestibular neuritis 
and benign paroxysmal positional vertigo. Because these diag‑
noses were considered harmless, the patient was discharged 
from the ER the same day and scheduled for an appointment 
with a private otorhinolaryngologist (ENT) the following 
day for further examinations and targeted treatment. At the 
private ENT clinic, the objective neurotologic examination 

revealed a spontaneous right‑beating nystagmus as well as 
pathological saccades with video head impulse testing of the 
left lateral semicircular canal. The patient was diagnosed with 
a left‑sided vestibular neuritis and treatment with 50 mg of 
prednisone was prescribed for the following 10 days. After 
4 days, the patient experienced progressive left‑sided facial 
weakness, progressive ipsilateral hearing loss and echo 
sensation, and 2 days later the patient was admitted to the 
Department of Otorhinolaryngology, Head & Neck Surgery 
at Aalborg University Hospital, Denmark. The patient now 
complained of mild pain in left ear when yawning or biting 
his teeth together, vertigo was not a complaint anymore and 
ipsilateral tinnitus was intermittent. Otoneurological examina‑
tions found a negative Rinne test on the left side and a Weber 
test with lateralization to the right. No spontaneous‑ or 
gaze‑evoked nystagmus was observed. Head shake test showed 
a pathological horizontal right‑beating nystagmus. Left‑sided 
peripheral facial nerve palsy was present and classified as a 
House‑Brackmann (HB) grade 3 with progression to a grade 5 
2 days later with accompanying Bell's phenomenon. The sensi‑
bility of the face was normal. Audiometry done 10 days after 
initial symptom debut, refer to Fig. 1A, showed a left‑sided 
profound hearing loss in the frequency range between 
250‑2,000 Hz and a severe hearing loss with the remaining 
frequencies. Ipsilateral speech discrimination score (DS) was 
0%. The hearing on the right side was within the normal range 
(better than or equal to 20dB).

Cerebral MRI showed an 8x5‑mm tumour in the left IAC 
near the porus with minimal protrusion into the CPA. Several 
neuroradiological experts and specialists have analysed the 
MRI images, and the joint conclusion was that the observed 
tumor was a schwannoma, but the specific nerve origin had 
been impossible to determine. The three possible origins of the 
tumor included 1) the face nerve, 2) the vestibular nerve, and 3) 
the cochlear nerve.

Neither neuromatic nor neurofibromatotic stigmatae 
were found, nor were any known familiar predispositions 
encountered.

The patient was discharged with persisting symptoms 
5 days following admittance and was scheduled for a follow‑up 
9 days later, corresponding to 24 days after initial symptom 
debut and 12 days after debut of facial nerve palsy. At the 
scheduled follow‑up, the clinical examinations concluded that 
there was a complete remission of the left‑sided hearing loss 
(pure tone audiometry thresholds were all within the normal 
range) except for a discrimination score (DS) of 70%, as seen 
in Fig.  1B, and complete remission of facial nerve palsy, 
vertigo, and tinnitus.

At the next follow‑up 20 days later, the DS was within the 
normative range too, as seen in Fig. 1C, and the audiometry 
was also within the normative range 6 months later as shown 
in Fig. 1D. Annual follow‑ups with clinical examination, audi‑
ometry, vestibular examination, and MRI has been done for 6 
consecutive years, and neither relapse of symptoms nor tumor 
growth has been reported.

Discussion

Schwannomas of the different nerves in the IAC induce similar 
main symptoms, though the order in which they present as 
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well as the probability seem to differ. Inner ear hearing loss is 
the most frequent symptom in all IAC schwannomas, and it is 
usually gradually progressive and persisting. Sometimes, the 
hearing loss presents as sudden deafness, also referred to as 
sudden hearing loss, which is a loss of sensorineural hearing 
of at least 30 dB involving at least three neighbouring frequen‑
cies within a 72‑hour period. Sudden deafness occurrence 
with VS is reported to be 12‑19% (15,31,32). Spontaneous 
remission, however, has not been evaluated systematically in 
the included literature, although it has been known to occur 
for more than 30 years (33). Anacusis is more rarely seen and 
even more rarely a passing event. Clinical presentation with 
anacusis is reported to be 9% with FNS (34) and 4% with 
VS (31), but none of these studies described any transient 
course. Fluctuating symptoms with VS has been reported to be 
6%, but the level of hearing loss was not evaluated (15). Other 
studies found spontaneous remission of sudden hearing loss in 

17‑24% of VS patients within 1 month (35,36). These studies, 
however, define sudden hearing loss as a loss of hearing of at 
least 10 dB in two consecutive frequencies in a few days‑a 
definition, which must be considered obsolete cotemporally. 
Two studies have reported the age range of their population 
with sudden deafness, and both these studies had 20 years of 
age as the minimum age (31,37). Thus, adolescents presenting 
with anacusis is extremely rare.

To some extent, there seems to be consensus regarding the 
fact, that the degree of hearing loss is not directly correlated 
to tumor size, and even small tumors (less than 10 mm) may 
cause substantial hearing loss and sudden deafness (32,37,38). 
Anacusis has been associated with larger FNS tumors (20), 
but existing literature evaluating this is sparse. In addition, 
progression of sensorineural hearing loss does not seem to 
correlate with tumor growth in VSs (29). It has been proposed 
that the hearing loss is caused by a multifactorial pathogenesis, 

Figure 1. Consecutive standard tone‑ and speech audiometries. (A) Standard pure tone‑ and speech audiometry 10 days following symptom debut showed 
asymmetric hearing with left‑sided profound sensorineural hearing loss with the frequencies ranging between 250 and 2,000 Hz, severe inner ear hearing loss 
in the higher and lower frequencies and accompanying DS of 0. (B) After 2 weeks (24 days after symptom debut), subsequent standard pure tone‑ and speech 
audiometry showed symmetrical pure tone hearing thresholds within the normal range of 20 dB. However, the speech audiometry was still asymmetrical 
with a 70% DS on the left side. (C) Approximately 1 month after the first audiometry indicated a left‑sided profound hearing loss, the DS was normal too. 
(D) Audiometry continued to be normal half a year later. x‑axis, frequencies of stimuli in Hz; y‑axis, sound intensities in dB. Red, right side; blue, left side. 
Solid line, air conduction thresholds (unmasked left, X; unmasked right, O); dotted line, bone conduction thresholds (unmasked left, >; unmasked right, <); 
masked air conduction thresholds (masked left, ∆; masked right, □); masked bone conduction thresholds (masked left, ]; masked right, [). Horizontal arrows 
indicate stapedial reflex thresholds ipsi‑ and contralaterally. Arrows without a perpendicular line at the end indicate contralateral thresholds and arrows with 
a perpendicular line at the end indicate ipsilateral thresholds. The arrows pointing downwards indicate no stapedial reflex. DS, discrimination score; SRT, 
speech recognition threshold; DSN, discrimination score in noise (was not examined with this patient).
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comprising of compression of both cochlear nerve fibres and 
vascular supply, and conduction block due to environmental 
and chemical changes (31,37,38).

VS is the most frequent schwannoma in the IAC, and 
facial nerve palsy is only seen in up to 6% of cases (18). The 
House‑Brackmann grading system is used to grade the severity 
of facial paresis (39), and severe paresis (HB≥5) is only seen in 
about 10% of cases with facial nerve palsies (22). The size of 
VS is known to be associated with the presence of peripheral 
facial nerve palsies (40). Thus, the probability of a small VS 
(less than 10 mm) causing a severe facial nerve palsy (above or 
at HB 5 score) is very low.

Contrary to VS, facial nerve palsy is one of the main symp‑
toms of FNS, as up to 85% and generally more than half of 
these patients experience this (22‑24). The number of patients 
that experience only temporary palsy is reported to be 6‑18% 
in two studies with 56 and 53 cases (23,34), many of which 
were patients who did not experience any facial nerve palsies 
at the time of inclusion but retrospectively described specific 
symptoms. Approximately half of the patients presented with 
some degree of paresis, and none of these were transient in the 
follow‑up period. One might possibly think, that patients who 
described a transient course of their palsy did not experience 
moderate to severe facial nerve palsies, as this most likely 
would have resulted a wish to seek medical evaluation.

The origin of the involved nerve in this case report was 
not able to be verified by the neuroradiologist, and therefore, 
parameters like symptomatology, size and site may contribute 
to determination of the most likely nerve origin. When 
comparing the above‑mentioned symptomatology and prob‑
abilities, the most likely nerve origin with this case report 
seems to be the facial nerve. This is primarily based upon the 
fact that facial nerve palsies are most commonly found in FNS 
regardless of size. With VSs, on the contrary, facial nerve palsy 
is predominantly related to larger size tumors and rarely seen. 
The characteristics of the hearing loss do not seem to differ 
conspicuously between VS and FNS. To the best of the authors' 
knowledge, no existing CS literature report facial nerve palsy 
or spontaneous remission of hearing loss.

In conclusion, sudden profound hearing loss, together with 
concomitant severe peripheral facial nerve palsy in small 
schwannomas in the IAC, may have a transient course with 
spontaneous and complete remission within weeks of initial 
onset of symptoms. Thus, inner ear schwannomas should 
always be considered whenever patients present with ipsilat‑
eral inner ear hearing loss and peripheral facial nerve palsy no 
matter the severity and duration, especially if combined with 
accompanying symptoms of ipsilateral tinnitus and disequi‑
librium. The current knowledge of possible spontaneous and 
complete remission of severe symptoms and objective findings 
should be considered when interventions with potential severe 
morbidity is considered.
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