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Intracanalicular vestibular schwannoma: A case report
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Abstract

Vestibular schwannomas (VS) are benign tumors that originate in 
the Schwann sheath of the vestibular nerve and constitute 6-8% of 
primary intracranial tumors. Intracanalicular vestibular schwannomas 
(IVS) are rare entities, usually identified by MRI, and they arise from 
the intracanal route and progress toward the cerebellopontine angle. 
Various factors contribute to this incidence, including increased cell 
phone use and increased use of diagnostic MRI. The Koos grading scale 
is used to categorize tumor progression. Clinical manifestations of ves-
tibular schwannomas range from hearing loss to facial paralysis, with 
standard diagnostic approaches involving audiometry and gadolinium-
enhanced MRI. Treatment modalities include observation, surgery, and 
stereotactic radiotherapy (SRS). For smaller vestibular schwannomas, 
observation is often the preferred approach, and SRS has been shown 
to be effective in both tumor control and hearing preservation.

Intracanalicular schwannoma presents as a distinctive clinical en-
tity, requiring comprehensive evaluations such as MRI, pure-tone and 
speech audiometry, and vestibular assessment. SRS appears to be a 
very effective option, providing excellent control of tumor growth. It’s 
about a case study concerns a 65-year-old patient with a history of 
right seromucous otitis and who presented with progressive right hy-
poacusis. Clinical examinations and audiometry revealed left unilateral 
sensorineural hearing loss. MRI identified a 0.7 cm mass affecting the 
right acoustic nerve. Despite recommendations for surgical excision, 
the patient chose close monitoring as the next course of action.
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Introduction

Vestibular schwannomas (VS) are histologically benign tu-
mors that originate in the Schwann sheath of the vestibular 
nerve, a critical branch of the cochleovestibular nerve [1]. 
Representing approximately 6-8% of all primary intracranial tu-
mors, 25-33% of posterior cerebral fossa tumors, and 75-86% of 
lesions in the cerebellopontine angle, these tumors exhibit slow 
growth and are typically diagnosed in individuals between the 
ages of 45 and 60, with a higher incidence observed in women 
[2,4].

While they commonly arise sporadically and unilaterally, 
bilateral occurrences are often associated with neurofibroma-
tosis type 2, underscoring the significance of genetic factors in 
certain cases. The advent of magnetic resonance imaging (MRI) 

has significantly increased the detection rate of intracanalicular 
vestibular schwannomas (IVS), shedding light on this previously 
rare entity. IVS presents unique challenges and considerations 
in terms of diagnosis and management. Various treatment op-
tions are available for IVS, ranging from a conservative wait-
and-see approach to more active interventions such as micro-
surgical resection or radiosurgery [5].

This article aims to contribute to the understanding of ves-
tibular schwannomas by presenting a case study involving a 
patient who sought medical attention due to progressive left 
hearing loss. The subsequent diagnostic workup revealed the 
presence of an intracanalicular vestibular schwannoma, em-
phasizing the clinical relevance of early detection and appropri-
ate management strategies for this rare condition.
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Table 1: Koos grading scale [16].

Koos 
grade Description

I Intracanalicular tumor

II Minimal tumor extension into the cerebellopontine angle, <3 cm

III Tumor occupies the cerebello-pontine angle but does not displace 
the cerebellar trunk, < 3cm

IV Large tumor with brainstem displacement, ˃3 cm

Case report

This 65-year-old patient has a medical history that includes 
surgery performed five years ago for seromucous otitis on the 
right side. The reason for the current consultation is progressive 
hypoacusis on the right side, with no reported otalgia, otorrhea, 
vertigo, facial paralysis, or tinnitus. Otoscopic examination of 
the affected side revealed a permeable external ear canal with 
a remodeled appearance of the eardrum and tympanosclerosis. 
In contrast, the contralateral side appeared normal.

An audiogram with impedancemetry was conducted, reveal-
ing sensorineural deafness with a hearing loss of 65 dB, and 
a Rinne test result of 10 dB. Stapedial reflexes were present. 
Further assessment was pursued through an MRI of the ponto-
cerebellar angle, identifying a small 0.7 cm mass affecting the 
acoustic nerve on the right side (Figure 1), confirmed to be a 
neuroma. Subsequently, vestibular Head Impulse Test (vHIT) 
and Video Nystagmography (VNG) were requested to explore 
the semicircular canals, and no anomalies were detected.

Given the diagnosis of a neuroma, the patient was advised 
for surgical excision, and the potential complications of the pro-
cedure were thoroughly explained. However, the patient opted 
against surgery and choose close monitoring of the pathology 
as the preferred course of action. It is noteworthy that this deci-
sion aligns with current literature, where the management of 
vestibular schwannomas can vary based on patient preferenc-
es, tumor size, and other individual factors. 

Discussion

Vestibular schwannomas initially manifest as purely intra-
ductal tumors, progressing subsequently to the cerebellopon-
tine angle, and constituting approximately 95% of tumors found 
in the internal auditory canal [6]. These tumors originate from 
the myelin-producing Schwann cells within the vestibular por-
tion of the vestibulocochlear nerve [7]. The global incidence of 
vestibular schwannomas is on the rise, currently ranging from 1 
to 20 cases per million [8]. Various factors have been studied as 
potential contributors to this increase, including the heightened 
use of mobile phones and the overuse of diagnostic magnetic 
resonance imaging (MRI) studies [9,12].

The benign natural history of vestibular schwannomas, char-
acterized by either no growth or slow growth at a rate of 1 to 
2 mm per year [13,14], further contributes to their increasing 
prevalence. Estimates suggest a prevalence of around 200 cases 
per million [15].

The progression of vestibular schwannomas is classified us-
ing the Koos grading scale [16], providing a structured frame-
work to understand the severity and evolution of these tumors. 
This scale assists clinicians in categorizing the tumors based on 
their size, extension, and involvement of surrounding struc-
tures, aiding in the formulation of appropriate management 
strategies (Table 1).

Regarding clinical signs, intra-canal vestibular schwannomas 
typically present with unilateral hearing loss, tinnitus, and bal-
ance issues. Larger extra-canal lesions may lead to trigeminal 
neuralgia, facial paralysis, cerebellar dysfunction, or even com-
pression of the brainstem [17].

Hearing evaluation involves audiometric tests, with pure-
tone audiometry and speech audiometry routinely performed 
during patient follow-up [18]. The Gardner Robertson classifi-
cation, which combines average tonal hearing loss and speech 
discrimination score, is widely utilized for hearing assessments 
[19]. While audiometry has limited diagnostic value, it allows 
for the assessment of auditory function.

In terms of imaging, gadolinium-enhanced MRI of the head 
is the standard diagnostic approach for detecting vestibular 
schwannomas up to 2 mm in diameter [20]. The features ob-
served on imaging are highly sensitive and specific, enabling an 
accurate radiological diagnosis in most cases, often eliminating 
the need for confirmatory biopsy [20,21].

Screening MRI studies are recommended in cases of sudden 
or asymmetric sensorineural hearing loss detected by tonal and 
speech audiometry [18]. The treatment objective is to prevent 
the functional consequences of tumor expansion while preserv-
ing the nerves of the cerebellopontine angle. Therapeutic man-
agement options range from active surveillance to surgery and 
radiotherapy, with regular clinical and radiological monitoring 
required once the treatment choice is made.

For smaller vestibular schwannomas, an observation period 
is often suggested, with surgery or radiosurgery considered only 
when tumor progression is confirmed by imaging. Stereotactic 
radiotherapy (SRS) is frequently chosen as the initial treatment 
for patients with small-volume vestibular schwannomas, offer-
ing high control of tumor growth with minimal risk to cranial 
nerve function and hearing. Studies have reported improved 
tumor control rates and hearing preservation rates with SRS 
compared to observation alone [23,24].

Microsurgical resection is the treatment of choice for larger 
tumors associated with symptomatic brainstem compression, 
hydrocephalus, trigeminal neuralgia, neuropathy, or a combina-
tion of these complications [20,26]. The 2019 European Asso-
ciation of Neuro-Oncology (EANO) guidelines recommend both 
observation and SRS as management options for small vestibu-
lar schwannomas, emphasizing the goals of controlling tumor 
growth, avoiding surgical risks, and preserving neurological 
function [25]. Observation remains the preferred management 
for small asymptomatic tumors with regular cranial nerve func-
tion. For small tumors with auditory and/or vestibular symp-
toms, SRS is favored due to its better rate of hearing preserva-
tion and lower risk of facial paresis compared to surgery. For 
tumors with complete hearing loss, SRS remains the primary 
therapeutic option [25].
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Figure 1: Axial MRI section passing through the puncto-cerebellar 
angle showing an intraductal neuroma.

Conclusion

Intracanalicular schwannoma stands out as a distinct clini-
cal entity, characterized by its clinical presentation involving 
vestibular signs, acoustic disturbances, and neurophysiological 
effects, which should prompt immediate consideration of MRI.

For the comprehensive evaluation of vestibular schwanno-
mas (VS), essential examinations include MRI, tonal and vocal 
audiometry, and vestibular assessment. These diagnostic mo-
dalities contribute to a thorough understanding of the tumor’s 
characteristics and its impact on auditory and vestibular func-
tions.

Stereotactic Radiosurgery (SRS) emerges as a highly effec-
tive option for managing intracanalicular schwannomas, dem-
onstrating excellent control over tumor growth. This minimally 
invasive therapeutic approach has proven to be successful in 
ensuring optimal tumor control, underlining its significance in 
the overall management strategy for these tumors.
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