Check for

updates
Otology Korean J Otorhinolaryngol-Head Neck Surg 2021;64(10):703-10 / elSSN 2092-6529
https://doi.org/10.3342/kjorl-hns.2020.00871

Analysis of Genetic Mutations and the Clinical
Manifestations of Neurofibromatosis Type 2 in Korea:

A Single Institutional Experience

Hyun Tag Kang'®, Jae Yong Lee’, Yun Ji Lee', Se A Lee', Byung Ryul Jeon’, and Jong Dae Lee'
'Departments of Otorhinolaryngology-Head and Neck Surgery, *Pathology, Soonchunhyang University College of Medicine,
Bucheon Hospital, Bucheon, and

’Department of Otorhinolaryngology-Head and Neck Surgery, Soonchunhyang University College of Medicine, Seoul Hospital,
Seoul, Korea

S A28 ARNRES BA fA% Bl YHFH B4

= 1 2 1 3 1
7Zdd’ - o8’ - o] &A" - o Ao} - AR’ - o]F T
Sghelm ojutefel S olelol s R olTelm A, efstmAl?
Sghelm ojubefel A28l ool R ol uel Y

Background and Objectives Neurofibromatosis type 2 (NF2) is a rare autosomal dominant
disorder characterized as bilateral vestibular schwannoma (VS), various brain and spinal tu-
mors. This study is aimed to investigate the relationship between the genotypes and pheno-
types of NF2 found in the Korean population.

Subjects and Method We retrospectively reviewed 11 patients who were diagnosed with
NF2 and observed them for more than a year. NF2 gene mutations were detected using Sanger
sequencing and multiplex ligation-dependent probe amplification (MLPA). The mutations
were classified into tissue mosaicism, classic, and severe genotypes according to the UK NF2
genetic severity score. Tumor load was assessed by reviewing MR images and audiological
findings were analyzed.

Results We identified 7 cases (63.6%) of mutations from 11 patients who were diagnosed
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Table 1. NF2 clinical diagnostic criteria

d4*(Genetic Severity Score) Z|3E
=0 A et #lES
o]tH(Table 2). &Mool whapa] 22 A F(tis—
sue mosaicism), A4 (classic), 5o (severe)d] Al 71A] &
T2 U, A2E AR =Y d
of R AHSHAY =d] AAU Z9A A A 5E
AAE | A A EZ }\]-_9.6]-1:]-_4)

Hl= 2 ol A= Al2s 4178
o] Aybigdo] 2 qfgEo] Qick

A

(truncating mutation)S 7}

oE ===
= T 1

/H

Primary finding Additional features needed for diagnosis
Bilateral VS No needed
First degree relative with NF2  Unilateral VS
OR

Any 2 other NF2-associated lesions: meningioma, schwannoma, glioma, neurofibroma, cataract

Unilateral VS
Multiple meningiomas Unilateral VS

OR

Any 2 other NF2-asoociated lesions: meningioma, schwannoma, glioma, neurofioroma, cataract

Any 2 other NF2-associated lesions: neurofibroma, cataract

NF2: neurofibromatosis type 2, VS: vestibular schwannomas. Ad

Table 2. UK NF2 Genetic Severity Score

apted from Ardern-Holmes, et al. J Child Neurol 2017:32(1):9-22.7

Genetic severity Subcategory Clinical characteristics

Definition

1 Tissue mosaic 1A Presumed tissue mosaicism
1B Confirmed tissue mosaicism
2 Classic 2A Mild NF2
2B Moderate NF2
3 Severe 3 Severe NF2

Meets clinical criteria for sporadic NF2 but not confirmed
molecularly with identical NF2 mutations detected in two
separate tissue samples

Mosaic NF2 confirmed molecularly with identical NF2 mutations
detected in two or more separate fissue samples

Full or mosaic NF2 mutation identified in blood excluding those
found in group 2B or 3:

Missense mutations;

In-frame deletions and duplications;

Deletions involving the promotor region or exon 1;

Splice site mutations in exons 8—15;

Truncating mutations of exon 1;

Mosacisim in blood for mutations other than truncating mutations
in exons 2—13

Full or mosaic NF 2 mutation identified in blood including:

Splicing mutation involving exons 1-7;

Large deletion not including the promotor or exon 1;

Truncating mutations in exons 14—15;

Mosaic in blood for a truncating mutation in exons 2—13

Full NF2 truncating mutation exons 2—13

NF2: neurofibromatosis type 2. Adapted from Halliday, et al. J Med Genet 2017;54(10):657-64.”
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Fig. 1. Patient’s hearing at diagnosis according to American Acad-
emy of Otolaryngology-Head and Neck Surgery classification.'®
Classification A and B accounts for serviceable hearing. Adapted
from Committee on Hearing and Equilibrium; Monsell, et al. Oto-
laryngol Head Neck Surg 1995;113(3):179-80.1%
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Table 4. Clinical manifestations according to genetic severity
grade

1

Genetic severit Tissue 2A 28 .
Y ) Mild  Moderate Severe
mosaic
Number of patients 4 1 2 4
Sex
Male 3 1 1 1
Female 1 0 1 3
Age at diagnosis 33.3 15.0 16.5 14.3

Hearing grade (better ear)

A 2 0 2 4

B 2 1 0 0

C 0 0 0 0

D 0 0 0 0
Ocular symptoms 2 0 0 0
Tumor load

Bilateral vestibular 4 1 2 4

schwannomas

Spinal meningioma 1 0 1 0

Spinal schwannoma 2 0 0 0

Spinal neurofioroma 1 0 0 0

Spinal ependymoma 1 0 0 1
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Fig. 2. 24-year-old male with chief complaint of diplopia. Initial pure tone audlometry shows group D in right ear, and group B in left ear

according to American Academy of Otolaryngology-Head and Neck Surgery classification (A). Gadolinum-enhanced T1-weighted MRI
shows huge bilateral involving internal acoustic canal schwannomas involving cerebellopontine angle (right 3.84 x2.50 cm, left 3.95 % 2.65
cm) (arrows) (B). Cervical-thoracic-lumbar spine MRI shows multiple intradural extramedullary tumor. The patient’s mutation analysis was
negative indicating mild type neurofibromatosis type 2 (arrows) (C). After 1 year follow-up; pure tone audiometry showed worsened hear-
ing level, right ear nearly deaf (D). In Gadolinum-enhanced T1-weighted MRI, the right schwannoma showed a 22% increase in size and

the left schwannoma showed 4% increase in size (arrows) (E).
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Fig. 3. 20-year-old man with chief complaint of tinnitus. Pure tone audiometry shows normal hearing level on initial visit (A). Gadolinum-
enhanced T1-weighted MRI demonstrating bilateral schwannomas involving internal acoustic canal (arrows) (B). Cervical-thoracic-lum-
bar spine MRI shows multiple intradural extramedullary spine tumor. The patient's mutation analysis revealed truncating mutation in exon
11 (c.1119_1120del) indicating severe type neurofibromatosis type 2 (arrows) (C). After 2 years follow-up; pure tone audiometry shows
maintained normal hearing level (D). In gadolinum-enhanced T1-weighted MRI, bilateral schwannomas did not show significant size in-

crease (arrows) (E).
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