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A B S T R A C T

Introduction: Vestibular schwannoma (VS) is a benign, slow-growing tumor that accounts for 80–90 % of cer
ebellopontine angle (CPA) tumors. While classic symptoms like hearing loss, tinnitus, and vertigo are well- 
recognized, atypical presentations can delay diagnosis.
Case Presentation: We present four unusual cases of VS. The first patient, a 33-year-old woman, initially presented 
with transient tinnitus and later developed peripheral vertigo. The second case involved a 52-year-old man with 
sudden hearing loss, vertigo, and aural fullness. The third case was a 17-year-old female with unilateral auditory 
neuropathy. The fourth patient, a 39-year-old woman, presented with intermittent tinnitus, balance disturbances, 
and facial stiffness.
Discussion: Detailed history, physical examination, and audiological evaluation are crucial for identifying patients 
at risk for vestibular schwannoma, especially with atypical audiological findings, to avoid misdiagnosis.
Conclusion: This case series emphasizes the significance of considering VS as a differential diagnosis for atypical 
symptoms. Early recognition and proper practice can lead to optimal outcomes for patients and contribute 
valuable insights to the scientific field by broadening the understanding of the diverse spectrum of VS symptoms.

1. Introduction

Vestibular schwannoma (VS), also known as acoustic neuroma, is a 
benign, slow-growing tumor arising from Schwann cells of the vestibu
locochlear nerve [1–3]. While typically originating from the inferior 
vestibular nerve, it can occasionally arise from the superior vestibular or 
cochlear nerve branches [4].

As one of the most common tumors of the posterior fossa, VS ac
counts for approximately 6–9 % of all brain tumors and over 80–90 % of 
cerebellopontine angle (CPA) tumors [2,5] The incidence of VS has been 
increasing, reaching 1.29 per 100,000 populations in recent years [6].

The classic presentation of VS involves a triad of unilateral sensori
neural hearing loss, tinnitus, and balance disturbances [7,8]. However, 
the insidious onset of symptoms often delays diagnosis. Hearing loss is 
the most common presenting symptom, prompting further investigation. 
Other symptoms may include imbalance, facial numbness, headache, 
visual changes, otalgia, facial weakness, nausea, cranial nerve palsy, 
facial nerve palsy, varied morphologies of PAI, compression of nearby 
cranial nerves, etc. In many cases, symptoms develop slowly and might 

be mistaken for other conditions so that diagnosis can be delayed [9,10]. 
Large tumors can cause more severe symptoms such as facial pares
thesia, vertigo, and headache due to compression of the brainstem and 
hydrocephalus [7,11,12].

Atypical presentations of VS can pose diagnostic challenges, as they 
may mimic other neurological or otological disorders. These unusual 
presentations include sudden sensorineural hearing loss, facial numb
ness, headaches, and cerebellar signs like ataxia or uncoordinated 
movements [13]. Trigeminal neuralgia, diplopia, and other cranial 
nerve deficits can also occur, depending on the tumor's location and size 
[14].

The gold standard for diagnosing VS remains gadolinium-enhanced 
magnetic resonance imaging)MRI(of the internal auditory canal and 
cerebellopontine angle [15]. Treatment options include observation, 
surgical resection, and radiation therapy [16]. Preoperative and intra
operative considerations play a pivotal role in ensuring successful tumor 
resection. Preoperative CT and MRI imaging of the porus acusticus 
internus)PAI(are essential for precise tumor localization and surgical 
planning. Intraoperatively, the PAI serves as a critical anatomical 

* Corresponding author.
E-mail address: solafahmad939@gmail.com (S. Ahmad). 

1 The authors have contributed equally to this manuscript.

Contents lists available at ScienceDirect

International Journal of Surgery Case Reports

journal homepage: www.elsevier.com/locate/ijscr

https://doi.org/10.1016/j.ijscr.2025.111291
Received 8 January 2025; Received in revised form 9 April 2025; Accepted 11 April 2025  

International Journal of Surgery Case Reports 131 (2025) 111291 

Available online 12 April 2025 
2210-2612/© 2025 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Limited. This is an open access article under the CC BY license 
( http://creativecommons.org/licenses/by/4.0/ ). 

https://orcid.org/0000-0003-1853-9445
https://orcid.org/0000-0003-1853-9445
mailto:solafahmad939@gmail.com
www.sciencedirect.com/science/journal/22102612
https://www.elsevier.com/locate/ijscr
https://doi.org/10.1016/j.ijscr.2025.111291
https://doi.org/10.1016/j.ijscr.2025.111291
http://creativecommons.org/licenses/by/4.0/


reference for safe tumor removal, and a thorough understanding of its 
anatomical variations can significantly reduce the risk of nerve injury 
[10].

Moreover, ethnic variations in the anatomical structure of the in
ternal auditory canal (IAC), including differences in size and shape, may 
influence both surgical planning and radiological assessments. Such 
anatomical discrepancies necessitate careful preoperative evaluation to 
optimize surgical outcomes [10].

This case series highlights four unusual presentations of VS, collected 

retrospectively from a private clinic, emphasizing the importance of 
considering this diagnosis in patients with atypical symptoms. Early 
diagnosis and appropriate management are crucial for optimal patient 
outcomes.

This work has been reported in line with the PROCESS criteria [17].

2. Case presentation 1

A 33-year-old woman presented with a three-month history of 

Fig. 1. Case 1. A: Magnetic resonance imaging (MRI) revealed a 1.2 × 0.6 × 0.6 cm tumor in the right cerebellopontine angle (CPA). B: Pure Tone Audiometry 
revealed a mild high-frequency hearing loss in the right ear (10, 15 dB on 6, 8 K Hz respectively).

N. Haider et al.                                                                                                                                                                                                                                  International Journal of Surgery Case Reports 131 (2025) 111291 

2 



episodic, high-pitched tinnitus in her right ear lasting for approximately 
five minutes. Initial evaluation suggested Eustachian tube dysfunction 
due to seasonal allergy, and appropriate treatment was initiated. How
ever, subsequent evaluation revealed absent acoustic reflexes in the 
right ear, with normal impedance audiometry and speech discrimina
tion. Pure tone audiometry demonstrated mild high-frequency hearing 
loss in the affected ear (Fig. 1. B). Magnetic resonance imaging (MRI) 
confirmed the presence of vestibular schwannoma in the right cer
ebellopontine angle (CPA) (Fig. 1. A).

The patient was scheduled for Gamma Knife radiosurgery. Three 
weeks later, she experienced acute sensorineural hearing loss, with a 30 

Table 1 
the auditory tests we did to the patient.

Name of the test Result

Gaze test Positive
Smooth pursuit test right beat nystagmus
Head impulse test HIT right beat nystagmus
Romberg test Positive
Fukuda Step Test Left
Dix hall pike test Positive

Fig. 2. Case 2. A: The MRI revealed a small enhancing mass lesion measuring 5 mm, seen within the distal part of the right internal auditory canal. B: Pure tone 
audiometry demonstrated severe sensorineural hearing loss in the left ear at frequencies above 500 Hz and normal thresholds in the right ear.
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Fig. 3. Case 3. A: The MRI revealed a 3 cm tumor arising from the left eighth cranial nerve in the cerebellopontine angle. B: Pure tone Audiometry revealed a 
sensory/neural hearing loss in the left ear on 500 K.HZ. C: Brainstem auditory evoked responses (ABR) were absent until 90 dB in the left ear and appeared at 20 dB 
in the right ear.
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dB loss in mid-frequencies and a 50 dB loss in high frequencies. Corti
costeroid therapy was initiated, and a repeat MRI showed no change in 
tumor size or evidence of hemorrhage. Following treatment, her hearing 
thresholds returned to pre-treatment levels.

3. Case presentation 2

A 52-year-old man presented with a sudden onset of left-sided 
sensorineural hearing loss, vertigo, and aural fullness following an 
acute upper respiratory tract infection. Subsequently, he developed 
episodic, positional vertigo. His medical history included hypertension 
and type 1 diabetes mellitus.

Otoscopic examination was unremarkable. Vestibular testing 
revealed bilateral vestibular weakness, with more severe impairment on 
the left side (Table 1). Pure tone audiometry demonstrated a severe 
sensorineural hearing loss in the left ear at frequencies above 500 Hz 
(Fig. 2. B).

Magnetic resonance imaging (MRI) revealed a small (3 mm) possible 
intracanalicular acoustic neuroma on the right side, with normal 
appearance of both cerebellopontine angles and internal acoustic 
meatus. Additionally, an incidental small (13 mm) arachnoid cyst was 
noted, slightly indenting the inferior left cerebellar hemisphere.

A follow-up MRI after one year showed a small enhancing mass 
lesion (5 mm) in the distal part of the right internal auditory canal, 
consistent with a growing acoustic neuroma (Fig. 2. A).

4. Case presentation 3

A 17-year-old healthy female presented to an otolaryngology clinic 
with a six-month history of left-sided hearing loss. Audiological evalu
ation revealed a sensory/neural hearing loss in the left ear (Fig. 3. B), 
poor speech discrimination, absent acoustic reflexes, and absent brain
stem auditory evoked responses (ABR) (Fig. 3. C) with preserved 
cochlear microphonic (CM) (Table 2). These findings suggested a ret
rocochlear lesion, prompting a recommendation for magnetic resonance 
imaging (MRI).

However, the patient initially declined the MRI and sought a second 
opinion, where she was diagnosed with unilateral acquired auditory 
neuropathy. She was advised to try a hearing aid and undergo an 
auditory training program.

After two months without improvement, the patient returned for 
reevaluation. Given the persistent hearing loss and the initial audio
logical findings, an MRI was strongly recommended and subsequently 
performed. The MRI revealed a 3 cm tumor arising from the left eighth 
cranial nerve in the cerebellopontine angle (Fig. 3. A). The tumor was 
successfully surgically removed.

5. Case presentation 4

A 39-year-old woman presented with a four-month history of inter
mittent tinnitus that initially affected the left ear and later progressed to 
bilateral involvement. She also complained of balance disturbances, a 
tendency to fall, and facial stiffness.

Audiological evaluation revealed absent acoustic reflexes in both 
ears. Pure-tone audiometry showed a mild hearing loss notched at 1000 

Hz in the left ear (Fig. 4. B). Auditory brainstem response (ABR) testing 
was absent on the left side (Fig. 4. C), and speech discrimination scores 
were significantly reduced.

Given the clinical presentation and audiological findings, a magnetic 
resonance imaging (MRI) of the brain was performed. The MRI revealed 
a 1 cm tumor within the internal auditory canal, consistent with an 
acoustic neuroma (Fig. 4. A). The small size of the tumor could explain 
the severity of symptoms due to its location and impact on the auditory 
and vestibular nerve functions.

6. Discussion

This case series highlights four unusual presentations of vestibular 
schwannoma, a benign tumor affecting the eighth cranial nerve. While 
classic presentations often involve hearing loss, tinnitus, and balance 
disturbances [7–9]. These cases demonstrate the diverse and atypical 
clinical manifestations of this condition.

The atypical presentations in these cases underscore the need for a 
high index of suspicion and thorough diagnostic evaluation to avoid 
delays in diagnosis and mismanagement. In a recent study, it is recom
mended to study asymmetric hearing loss with MRI when there is 
asymmetry of at least 20 dB in the 4000 Hz frequency [18].The vari
ability in symptomatology emphasizes the importance of personalized 
treatment approaches, ranging from conservative observation to 
aggressive surgical intervention, depending on factors such as tumor 
size, location, and patient-specific characteristics [16,19,20].

Early diagnosis through advanced imaging techniques, such as MRI, 
is crucial for optimal management and prognosis. In some cases, the 
tumor may be small or located in an atypical position, making early 
detection challenging [11,21].

Therefore, a detailed history, physical examination, and audiological 
evaluation are essential to identify patients at risk for VS. It is important 
to note that atypical audiological findings, such as absent ABR with 
preserved CM, may lead to a misdiagnosis of auditory neuropathy. In 
such cases, a high index of suspicion for a retrocochlear lesion, such as a 
vestibular schwannoma, should be maintained. Two of our cases 
exemplify this scenario: one patient had a 3 cm tumor in the CPA, while 
another had a 1 cm tumor in the auditory canal. Despite the absence of 
ABR and the lack of typical VS-related ABR findings, these cases high
light the importance of considering VS in patients with such atypical 
audiological profiles.

While surgical intervention is often the standard treatment for VS, 
the decision-making process must consider the potential risks and ben
efits. In cases where the tumor is small and slow-growing, observation 
may be a reasonable approach. However, for larger tumors or those with 
rapid growth, surgical resection or stereotactic radiosurgery may be 
necessary [22]. As illustrated in the first case, even brief episodes of 
tinnitus can be a red flag for potential VS, especially when accompanied 
by other atypical symptoms. For instance, there is a case of vestibular 
schwannoma was reported with continuous numbness over the right 
cheek and chin, accompanied by mild tinnitus on the right side [21]. 
Timely diagnosis and intervention are crucial to optimize patient 
outcomes.

In conclusion, These cases emphasize that we should not ignore and 
keep in mind the VS as a differential diagnosis of patients with atypical 
symptoms like episodic or intermittent unilateral tinnitus, sudden onset 
of sensorineural hearing loss, and unilateral acquired auditory neurop
athy This will help the medical members to Early diagnosis and inter
vention to reach optimal patient outcomes and contribute novel insight 
for the scientific field by expanding the understanding of the broad 
spectrum of VS symptoms. A multidisciplinary approach involving 
otolaryngologists, neurologists, and neurosurgeons is essential to opti
mize patient outcomes.

Future research should employ advanced methodologies to 
strengthen the evidence base, explore the frequency of these symptoms, 
and investigate the potential presence of additional atypical symptoms.

Table 2 
characteristics of case 3.

Name of the test Result

pure tone audiometry Sensorineural hearing loss in the left ear
speech discrimination score Low
acoustic reflex Absent
ABR Absent in the left side
Cochlear microphonics Positive
OAE Pass
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Fig. 4. Case 4. A: The MRI revealed a (6 × 6 × 12) mm tumor within the left internal auditory canal. B: Pure-tone audiometry showed a mild hearing loss notched at 
1000 Hz in the left ear. C: Auditory brainstem responses (ABR) were absent until 90 dB on the left ear and normal on the right ear.
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