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Abstract

The presence of vestibular schwannomas has long been considered an exclusion criterion for the 

diagnosis of schwannomatosis. Recently, 2 cases of vestibular schwannoma were reported in 

patients with schwannomatosis, leading to a revision of the diagnostic criteria for this genetic 

disorder. Overall, the relative infrequency of vestibular schwannomas in schwannomatosis is 

unexplained, and the genetics of this uncommon phenomenon have not been described. The 

authors report on a family with clinical manifestations consistent with schwannomatosis, including 

4 affected members, that was identified as having an affected member harboring a unilateral 

cerebellopontine angle mass with extension into the internal auditory canal. Radiologically, this 

mass was consistent with a vestibular schwannoma and resulted in a symptomatic change in 

ipsilateral hearing (word recognition 86% at 52 dB) and increased latency of the wave I–V interval 

on auditory brainstem response testing. The patient was found to be negative for a germline 

mutation of NF2 and LZTR1, and her affected mother was found to harbor neither NF2 nor 

SMARCB1 mutations on genetic testing. Although vestibular schwannomas have been classically 

considered to not occur in the setting of schwannomatosis, this patient with schwannomatosis and 

a vestibular schwannoma further confirms that schwannomas can occur on the vestibular nerve in 

this syndrome. Further, this is the first such case found to be negative for a mutation on the LZTR1 
gene.
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Schwannomatosis is a rare tumor predisposition syndrome, the prevalence of which has yet 

to be precisely defined.4 The syndrome is characterized by the development of multiple 

intracranial and spinal schwannomas, and can be either familial (15%–25% of cases) or 

sporadic.6 Although schwannomatosis is grouped among the neurofibromatoses, it results in 

histologically uniform tumors and is believed to occur substantially less frequently in the 

general population than neurofibromatosis Type 1 (1 in 3000 individuals) or Type 2 (1 in 

33,000 to 40,000 individuals).4

The diagnostic criteria for schwannomatosis has, for many years, excluded patients 

harboring a vestibular schwannoma.2,3 Recently, 2 cases of schwannomatosis with unilateral 

vestibular schwannomas were identified.9 Based on the report of these 2 cases from a single 

institution, a recent revision of the diagnostic criteria was proposed to include patients with 

unilateral, but not bilateral, vestibular schwannomas.6 Since this initial report, no further 

cases of vestibular schwannoma in patients with schwannomatosis have been reported. The 

genetic mechanisms of schwannomatosis are still being elucidated; however, subsets of 

patients have been found to have mutations in SMARCB1 (also known as INI1) and 

LZTR1.1,5 A mutation in the LZTR1 gene was identified in one of the 2 previously reported 

patients with unilateral vestibular schwannoma and has been suggested to possibly confer an 

increased risk of vestibular schwannoma in the setting of schwannomatosis.8

Herein, we present a patient with schwannomatosis who harbored a unilateral vestibular 

schwannoma. This is the third such case reported to date and lends further support to the 

change in the diagnostic criteria for schwannomatosis to include patients with unilateral 

vestibular schwannomas. Furthermore, we did not identify an exomic mutation in the 

LZTR1 gene in this patient, suggesting that this disease phenotype is not restricted to a 

specific genetic mutation.

Case Report

A 51-year-old woman presented to our neurofibromatosis Type 2 (NF2) clinic with a right-

sided trigeminal schwannoma, a right-sided cerebellopontine angle tumor radiologically 

consistent with a vestibular schwannoma, and a punctate lumbar schwannoma (Fig. 1). She 

had originally been diagnosed with NF2 at 50 years of age and subsequently underwent 

stereotactic radiosurgery (20 Gy margin dose) for the trigeminal schwannoma. The patient 

noted several years of persistent difficulty with taste on the anterior portion of her tongue 

and subtle right-sided hearing changes that made it difficult to play the violin. On 

neurological examination, she had diminished sensation on the right side of her face in 

maxillary (V2) and mandibular (V3) distributions, with normal facial motor function. On 

audiological testing of her right ear, she achieved word recognition of 76% at 57 dB and 

80% at 85 dB, with normal left-sided hearing function. Auditory brainstem response testing 

revealed increased latency of the wave I–V interval on the right.

Family and Genetic Testing History

The patient’s maternal grandfather had a benign spinal tumor resected in his 60s, her mother 

had a spinal schwannoma resected at the age of 72 years, and her sister had been found on 

neuroimaging to have multiple lumbar schwannomas (Fig. 2). The patient’s mother had 
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previous genetic testing that was negative for both NF2 and SMARCB1 mutations. The 

patient herself had prior genetic testing that was negative for an NF2 mutation. Since the 

cerebellopontine angle lesion was presumed to be a vestibular schwannoma, a diagnosis of 

NF2 had initially been considered, with possible mosaicism, explaining the negative genetic 

test result for the NF2 mutation.

We performed Sanger sequencing using polymerase chain reaction (PCR) amplification and 

TA Cloning to evaluate all coding and junctional regions of the LZTR1 gene in blood-

extracted DNA. No missense mutations were observed, confirming that the patient did not 

harbor a germline LZTR1 mutation.

Management

Based on her lesions, genetics, and family history, a diagnosis of familial schwannomatosis 

was made. The patient was followed for 5 years with serial neuroimaging and audiological 

testing. Over this time period, the trigeminal schwannoma that had been treated with 

radiosurgery continued to diminish in size. Interestingly, the vestibular schwannoma, which 

was not in the radiation field employed to treat the trigeminal lesion, reduced in size as well 

during the follow-up period (Fig. 1). Finally, the lumbar schwannoma grew minimally 

during the follow-up period and remained asymptomatic. Based on these findings, continued 

observation alone was recommended.

Discussion

Schwannomatosis is a rare tumor predisposition syndrome that is considered to be a form of 

neurofibromatosis, in which patients present with multiple intracranial and spinal 

schwannomas. Approximately 15%–25% of cases are familial, while the majority are 

sporadic.6 Proposed updated clinical diagnostic criteria include 1) having 2 or more non–

intradermal schwannomas with pathological confirmation in the absence of bilateral 

vestibular schwannomas, and 2) having 1 pathologically confirmed non–intradermal 

schwannoma and an affected first-degree relative.6 Patients with 2 or more non–intradermal 

schwannomas without pathological confirmation may be considered for inclusion as well. 

For many years, the presence of a vestibular schwannoma was considered an exclusion 

criterion for the diagnosis of schwannomatosis. Revised criteria have since been proposed, 

based solely on the report of 2 patients with unilateral vestibular schwannoma out of 178 

(1.1%) with schwannomatosis in the Manchester Schwannomatosis database.9

Genetics

While a germline mutation in the NF2 gene is considered exclusionary for 

schwannomatosis, germline mutations in SMARCB1 (also known as INI1) and LZTR1 have 

been identified in patients with schwannomatosis.1,5,7 A recent analysis of the Manchester 

Schwannomatosis database demonstrated that 37.5% and 22% of patients with familial and 

sporadic schwannomatosis, respectively, harbored germline mutations in LZTR1.8 This 

included 1 patient with a unilateral vestibular schwannoma who was previously described, 

leading the authors to postulate that this specific phenotype might be mutation specific.9
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We describe the third reported case of a patient with schwannomatosis harboring a vestibular 

schwannoma. This is the first reported case outside of the Manchester Schwannomatosis 

database. Furthermore, this patient is unique in that she does not harbor germline mutations 

in either the SMARCB1 or LZTR1 genes.

Implications for Management

Given our patient’s initially incorrect diagnosis of NF2, this case serves as an important 

example that patients harboring a vestibular schwannoma and additional nonvestibular 

schwannomas may be misdiagnosed, potentially resulting in a general underdiagnosis of 

schwannomatosis. In fact, Smith et al. identified 39 patients with a unilateral vestibular 

schwannoma and at least 1 additional schwannoma, of whom 2 (5%) harbored a germline 

mutation in the LZTR1 gene.8 Awareness of this increased risk of tumor development and 

familial transmission is critical to the management and counseling of patients with this 

presentation. Furthermore, a thorough family history should be considered requisite for such 

patients, and genetic testing may be of value to patients who are considering having 

children. Finally, as such tumor predisposition syndromes are often characterized by new 

lesion development over time, the neurosurgical management paradigm for affected patients 

should shift from one achieving curative resection to one of surveillance with intervention 

for symptomatic lesions.

Conclusions

This case strengthens the recommendation that patients with a unilateral vestibular 

schwannoma might be considered for the diagnosis of familial schwannomatosis. 

Furthermore, it is the first to demonstrate that this disease phenotype is not restricted to 

patients with mutations in the LZTR1 gene.
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Fig. 1. 
Axial T1-weighted MR images showing a right-sided vestibular schwannoma (A) that 

diminished in size at the end of a 5-year radiographic follow-up period (B), a right-sided 

trigeminal schwannoma (asterisk, C), and a lumbar schwannoma on the sagittal image 

(asterisk, D).
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Fig. 2. 
Family pedigree, with affected patients (black) including the current patient (asterisk), sister 

(multiple spinal schwannomas), mother (resected spinal schwannoma), and maternal 

grandfather (benign spinal tumor). Circles denote females; squares, males.
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