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Vestibular schwannoma (VS) is commonly encountered in the cerebellopontine
angle and benign neoplasms that arise from Schwann cells of the eighth cranial
nerve, which can show not only hearing loss but also various vestibular symp-
toms. Dizziness is the symptom causing significantly negative effect on quality
of life in patients with VS. Here, we will review the dizziness in VS.

Res Vestib Sci 2021;20(4):119-125

Keywords: Vestibular schwannoma; Dizziness; Vertigo

N e 851HH23]. 1 F oA EF52 APAEZFE SAH9] 419
Aol thE ofd SAHT FFFS 7A= Ao Hily]

YA A 2FL Ak W ZH(cerebellopontine angle)ol| A 7} I QITH4.5].
& EstA WAske 4 FYLE TN ST oF 5% ARANAZE B F AH71580 oF 40%-50%0

10% B8 ARt 2 Ag HAF0) 25 £ A DASHH[6,7], Hh 60%-75%7HA] AHAo 7 Ayt

= HEA| E(schwann cell)of| A 712

Ysto] A A5] A4S ok ShoH8). 13uh, APAFZ2F SAFe] H & (vertigo)

B2 Z7lo F40] 91 4 ok FBol A AX 9 A WSS LA U g, ok AP ool
WA QLY AN, A% W AlS 7 M4 B BB G Ga 94 o] BE3 oAPe SR HA
S5t A F4o] S 1) 88 FosL SEAL SEA} G, SHT Ao Qe

:
= =
24 Jga 9 olgn ojdZol douk, B 3¢ A

o i m 0 By

o] F3iA mzdol Hiyo=r 5o AE Ade| &


http://crossmark.crossref.org/dialog/?doi=10.21790/rvs.2021.20.4.119&domain=pdf&date_stamp=2021-12-15

Res Vestib Sci  Vol. 20, No. 4, Dec. 2021

9] 10%-15%0]|A] @Zo] ety B sk QTH7,10].
ARANHZE DAY 10% F=7t 2e FA] o] H4t
oflA Aot FgA AL At W, A& 4 YA
o] A= TAE F ARE WA ot 1H} He F97t
N :
ARAB%2F A 5A= 7§J—]'
Mead AAQ} H A FARA E(stereotactic radiosurgery)
o] Jrt. A=mHe] et AFoA = thFE FHEE 4
AFAALA 7| THEL 4GS oS Blust=H F
T Q.
2 A7
of wh

22

+2H(wait and scan), 1]

nZi
= v o
oo p

of.
2,

Aol Btgslyl AZREY AL HYV}
AAxZ0] HPEL AA =75t
1008t Y 207 AR FHA

= ARABZZE oA B4
ol P LHFLA Fet,

L3
2
o>4 °

o
)
FHI l‘l[‘
by
i)
>

lo %0 30 o
e o

)

MU

i

= £
1. 2

o3 717 B ASHOR otEt A=A
&, o], A BFE ol A|o] FurElAE

B9 SISk Zlo] Fastch T A4
8 2ol S99 dYoRs e - g
[1213) O1EAAE B3 1% z

i=RT!
=4 =

= XA FAHE Sl 2= o] ouf{ %/\3147]&}.9_7&
]

&l

=

o2 T w32 AR— o 1-1 O
A2 B9 F0l2 PES 4T > Atk o] A
HAGIA Jalzee sl 4 BS AHNEHNE

AIIAA, 1
WRETL £ 295G A7 FFYROILE

1) BEE ORHEL BEY OXE
(1) 224 olXEZ

AYNAZEY oAy F4L A Auld, ol

A37159 £40] AH3| APl 2 AN F
3 oleldt 2715 ASHE 44 F5T 5 U] ol
ohAPReI e BEY B 334 ol <)

BUAUA KA U o) RERRAA P
3

120

E

f
2
B

xo] Azto] Aol wet BAFGGoE 4

S K1)
AAUILE PR e o B
BUEOIAEe] B obdlo] BEE 4
QITk. 591 Wsto] W oA @S] U e U
71e, 3 AR 5] 4ol o8] myelingto] &4
slol swone] s o] 9 Wsjol w2t A
¥ 227 ZHAY g4 =o] Bh¥sts B gArE
Aol 5 WARE SHEAA0] T4 Hpe)
AUE QI H9S BFY O spele] Lrehd Aol
ALk, o] he: 2 A9l 59 Wslol ket Fgol
A5 Avo] AN erste] A1 At 4

SFa ieH14]

S04 oA @ E5A ot AFAAEE T
7% ZEolA UehdH i d8A Qo 2 A2 I
oA Estal TFY A7t ALSE st 3AA
OB £F W 27]0) AYAA] HelA B
SAE ol FARY. ¢ 2717 & A% A o
A G E = o940l (disequilibrium), T+ X YA} off 52
TS AP oF vheo] SRpo| A YERhd

) 574 AANEF

ARA B 2TE TR = &S FA W ZF FA] FF

o

O 2 ot o] Y & St ¥H S5 viEE
o ¥ =& 3Fol= 2|31 E(slow and large-amplitude)
FAEOH A (gaze evoked nystagmus)©] LERLIH, AFAF =
o vl T Y 28 PR M2 S A apid
and small amplitude)2] 74 QZ(vestibular nystagmus)©| &
ek, o] Bruns QHolet BTt W 2 FAT
o) PSR A QOIS Wgkolut A el gy
o2 Qg £EAY 71e) olyo] oJs) WA, 4
Z Z oA Ho| w2 7 RS ol A AA 0] W
ol ofgt WgHIs| o] ofs) F2 Tk WHNHEE
g TOlE 22 el QHlo] UERd 4 Utk 4
27 2919 BAAFUIA 11%2) YES Koo, 5

% #7o] 3.5 mm oY Aol 92% Flo] WY}

&I'

of



I, 67%9A] Bruns Qo] THETHI5].
ERHOo R, ARPAH2F Ao A Hagof 95 o
Zlo] TS 4= Qltt. 2h2 37]9] FYoAE H5Fo|
| 5= QFZlo] ¥ 4= Ql=1|, o|=

rE

o ®

(o]
2 R

o

= et~ % SHdemyelination) ¥ A A7 0]
ol ofs] YHHO2 ABUESF 3710) 9 &
otzlo] whAySttr ShcH16]. LA,

017\1 Ry —’?JE LH%%J Aol A | Zo] HEadat A
ATl e A HH S08 ol Mo g 1
bzlo] T ¥ A7 S I EFS Alsh 174
A7R2FE ol gt 2717t 2 4L 7 A
olA= o Fo] osf 9| WaFo] A Hs FsHA
=, ol SFAEA HA7149] dAA Asirt A

OJTH{16].

_;}_.Jz_oﬂ /\-] ;5_7(-1 7]%13/\]-_‘: Z0okOo.
394 o Avke
Holeh. YA FFE W]
yoha 5 32 Bk & %
g7 S B R A

At eEerd ARt sS4l
FELASAAPL Uk LEQHA
g SporslAR, Aol o
U AR 759 A5 E grlsty, A -5
4379 A =g A&stel & F o119 J=E

ol
—-

jin}
f

o
n¥
H
mlm
N
N
ﬁ
e,
Ty
N
o

)
[t
3

9 4

_>J
I-EE

ue O
o
o

oZ,

i)

4 8
N

ox %9

ok,
l?i

o]

i
Yad

2

o r_orlg
o L

b
o o>
>
ol
ol

O rle e e e Huorle

o . o
e of

H'U ir_l_.
?
4Eﬁ

N Oll‘ o,
0]

J

T~ 10 4

|0

o 2 oM oxt ok o

>

R i b
o] /<l @X}Eq‘ E‘] ma] ﬂ Hot AA = vg4d
o Fg F ZFo)| A Yedt}. Batuecas-Caletrio
(1718 AFAAZ2E D4 50 F LEHAAA A=
Holal, Bt FRI-5HA A= 45
= Hol AAQMRAL A AL ek HY
LERSEHAAE 2EXHAE G S-Sl B aTs)
k. A7V 5 AR 5% 71903 QRS ol
At B Aie ojzo] gick

3) 49 & HJt, Dizziness Handicap Inventory, Vertigo
Symptom Scale, Vestibular Disorders Activities of Daily

Living Scale
AJANAZZ

JA A 2Z kA1 9] 410] & B 7= Short Form 36 A

Lt
[=]

0x
°
ol

2. HYUERTY U Xz 0XE =23

FEZA}, Glasgow Benefit Inventory 2! Health Status Question-
naireS T3S T 37) Q=] AukEel A7) AHE H
7}gkct 1990 Jacobson}; Newman [18]0] 7H¥HSt Dizziness
Handicap Inventory (DHI)= LA; AJ&o] A o]x|8]29] 9l
2)E 43S Ty o] AL Fekalsly ok uhx
Aol dish /e E o Are= 270d 5% 715
9] AZr et HIxE =A5t=
(VsS)olth. VSSi 1990Wth % Yardley®t ERE0] 7k
Flow HEo] AEA 24F FFskal UTH19]. DHIZ}
4Fo] Ay}t Aof] 2Fof n|X|= FJTRE HIlsHH, VSS=
2719] Ao FAE 0] Jlom dE WAt Wik &
He =3 Bl

DHI®} VSSO] THE-S B3 AE 2 Q1 Penn Acoustic
Neuroma 4Y9] & AL [20]+= F 267 &3, 7719 9o
2 Ao} 9lon AYAARE 5} =

sl 4p9) Fo] e WA 5 AwS FH=] Uk
[21].

Aol AR/ 4R ool YA 25T
of A= IdF= AAI5| Brishe Al AP dA
ek 428 Z It (Vestibular Disorders Activities of Daily Living
Scale)} DHIZ} QAR 02 AFEH T QJth22].

Vertigo Symptom Scale

2. X|&

AHANAZEY A 7HA] A2HPEOR AT W (wai

and scan), &4 A, JA WAL $&o] Ut

1) Z1
A3 B APAAZEY A7t B A9 o
AN Fo £ WHY 5 Ak 53] 1olAL 4
25 Pt BAE 7T oM FF A F4)
U SR A oL A B B Feu Ak
Aol o] A & F Ao 7HsAo] L Bxpo]
Ax & AFD 5 k. olg 2o AZPS B
BHE F/140% BASEA 24 4713
g Aol FF RS A& WAL Foltt
Quta oz FFo| AgEel 1o] 12 mm A=A, |
dol 25 mm FEE FH3 A A= glom, B
BES APAR B F T4%0lH FF Aot 3
2 A7t Bl Nz Ane WP BuE ek

)
o
>

AZF BAE WBA ol ¥

=

22 veha

121



Res Vestib Sci

A

Vol. 20, No. 4, Dec. 2021

Head impulse

Lateral impulse test: 2021-09-17 @& 10:14:26

Test operator: abc abc
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Pure tone audiogram
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Speech audiometry

Frequency (Hz) Left

PTA (dB HLY/AI (%)

AC BC Al

# Curve Ear Test dB Score (%) Info # Curve Ear Test dB Score (%) Info

SRT | R | SRT 35 AC Live 4| SRT | L | SRT )DD‘[S‘Ur AC | Live
2| MCL R | MCL 70 AC Live 5| MCL L | MCL CNT AC | Live
3| WRS | R | WRS 70 88.0 AC Live 6| WRS | L |WRS| CNT AC | Live

Fig. 1. Left vestibular

covert saccade at left lateral semicircular canal. (B) In calory test: 31.9% canal paresis in left ear. (C) In pure-tone audiometry: profound
sensorineural hearing loss in left side. (D) In enhanced brain magnetic resonance imaging: 12 mm sized enhanced mass in the left
internal auditory canal (arrow). SRT, sppch reception threshold; MCL, most comfortable level of loudness; WRS, word recognition

score.
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Right ear Left ear

Cool Warm Warm Cool

Peak velocity (deg/s)

9.7 -8.4 3.9 -5.4

Fixation index (%)

Vestibular paresis (%)

31.9% left ear weak

Directional preponderance

Right beat 0.7% strong

Temperature effect (%)

10.7% warm temperature weak

Spontaneous SPV (deg/s)

*Butterfly
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Right ear
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*Slow phase velocity

Right cool
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schwannoma superior vestibular nerve origin. (A) In video head impulse test: decreased gain and overt and
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tibular prehabilitation (PREHAB) protocol. Modified from Tjernstrém
et al. [30].

123



Res Vestib Sci  Vol. 20, No. 4, Dec. 2021

0% oA @Fo] Hashs BAolTt P47 AL <4k
4752 Aol A1 52 A
oF St A RA

=
SRR
~47)% s¥sta o]
=2 A3l 6-8F J = NSRS £
o Byt 7 A= Hwol 46& FPAAEE N
stgich. AetulolAlo 2 AAAT SR & 5 A ot
FAol GoI5HA %1, B4 AT HRLS Y= 3
M =2 ASL8S HYrhFig 2). o] HH prehabllltatlon
(PREHAB) Z2EZ2 I Y AEjutoldl FAF A5z
W A LES SPohs A7 B9 HAHoR A
3 FARATE Pisto] 14 ol g & Y=
& Aolth

o>~l m r_)d‘ -{ol‘

r>~l —lO

e T IAskE oA "ES
2= AN 7= FL g vHs
E5HA @& AQlshs 42 Tﬂ'éﬂ 3
H(nimodipine) A B2+ HZAFZE & Sl
HA7 KHZEof A7 B S (neuroprotective) S $HO 2 A4
31219] 4ho] AL FAFA|Z 4= Qitky B sk QJTH3l.

AANA2E & F DAk 4T oA Aol
Al ool EAET & F FY5HA H 11 71t &<
FTE FEA BTt oYL, FT S0l w23, 45H
Q] AL 2 AT} ojX Yo tst AV} AltjAo = A9
o 2, e %ol A oYl £ F 0T ol
Aol 2430] Bro] Uhehd 7 Aol 012 me T okE
AHo] HQa3hr32].

AN YA X2

o] ZAtE|o] FFRA S| F= FTF2 DNA &4
I 3 &4 9t @ dMolgta & & 9loH o]
& 7199 A 57)AA AAIE L it o] 28k WA
o] ZALEH AL DNAC] £A4S 7FA 9 Al X #1d
AHapoptosis)7} Fojuil FHA 07 ZYANEE ESHA]
7k 281, $FCE 7t o] AEH AL E
FE AFA7]AL o] 2 QIS AA5] FYAE] 5ES =
SHCH33) GO AL 89%98%, FE o HEL 12
Gy 0]3}2 FAPS Ao A 50%-84%E HIE L 9l
o}, F T £ ootd, A A YA oA At

124

ool A7 o] FFS WHEE S sor ol AL

e 43| eI AR ISR, B
AR St 0SS B 95%2) %’—’Fﬁi o 2EEL
B3 SIS 36, A% F AR L AN
Faz o PP e HEshs Ao Uy
B i
AT A7\ AT 0] el 4T Bl e
Sl WAL 549 ool YA 2517 of

v
S 1o}, ﬁiog AR AZZ0] X Zo4 H<
A HrALA 279 A3t Fs
gk, AR O] B ZAFO] A7)

)

d

T AT DER Q) APAF2T T

=

BES AA S7I8IL AL, oA - 9] S A=
% a0 4] Ao e AT Aok Am T gL
Ay B2y orHAlAY HEL ZQ935HAuk X7 Ho|ut
A& Fo WSt oA diet w2 I der

289 oz AAL.
o B AHAUNG=2TE, oAY, E&

O|3H2AH(CONFLICT OF INTEREST)

HAH o =23t piste] olsuAo] FEo] gleg
A

REFERENCES

1. Moller MN, Hansen S, Caye-Thomasen P. Peripheral vestibular
system disease in vestibular schwannomas: a human temporal
bone study. Otol Neurotol 2015;36:1547-53.

2. Kentala E, Pyykké 1. Vestibular schwannoma mimicking
M¢éniére’s disease. Acta Otolaryngol Suppl 2000;543:17-9.

3. Han DY, Jang WI, Lee JD. A case of vestibular schwannoma
mimicking acute labyrinthitis. Res Vestib Sci 2009;8:164-7.

4. Lee JD, Lee HK, Park YG, Lee WS. Quality of life after
acoustic tumor surgery. J Korean Skull Base Soc 2007;2:18-22.

5. Myrseth E, Meller P, Wentzel-Larsen T, Goplen F, Lund-
Johansen M. Untreated vestibular schwannoma: vertigo is a
powerful predictor for health-related quality of life. Neuro-



20.

21.

surgery 2006;59:67-76.

. Humphriss RL, Baguley DM, Axon PR, Moffat DA. Preoperative

audiovestibular handicap in patients with vestibular schwannoma.
Skull Base 2006;16:193-9.

. Kentala E, Pyykké I. Clinical picture of vestibular schwannoma.

Auris Nasus Larynx 2001;28:15-22.

. Matthies C, Samii M. Management of 1000 vestibular schwan-

nomas (acoustic neuromas): clinical presentation. Neurosurgery
1997;40:1-9.

. Dayal M, Perez-Andujar A, Chuang C, Parsa AT, Barani 1J.

Management of vestibular schwannoma: focus on vertigo. CNS
Oncol 2013;2:99-104.

. Morrison GA, Sterkers JM. Unusual presentations of acoustic

tumours. Clin Otolaryngol Allied Sci 1996;21:80-3.

. Patel NS, Van Abel KM, Link MJ, Driscoll CL, Van Gompel

JJ, Neff BA, et al. Prevalence and surgical implications of
dural enhancement at the porus acusticus in vestibular
schwannomas. Otolaryngol Head Neck Surg 2016;155:1021-7.

. Moffat DA, Baguley DM, von Blumenthal H, Irving RM,

Hardy DG. Sudden deafness in vestibular schwannoma. J
Laryngol Otol 1994;108:116-9.

. Selesnick SH, Jackler RK. Atypical hearing loss in acoustic

neuroma patients. Laryngoscope 1993;103(4 Pt 1):437-41.

. Hong SK, Choi HG, Kim JS, Koo JW. A case of vestibular

schwannoma presenting vertigo mimicking benign parox-
ysmalpositional vertigo. Korean J Otorhinolaryngol-Head Neck
Surg 2008;51:664-7.

. Lloyd SK, Baguley DM, Butler K, Donnelly N, Moffat DA.

Bruns’ nystagmus in patients with vestibular schwannoma. Otol
Neurotol 2009;30:625-8.

. Bance ML, O’Driscoll M, Patel N, Ramsden RT. Vestibular

disease unmasked by hyperventilation. Laryngoscope 1998;
108(4 Pt 1):610-4.

. Batuecas-Caletrio A, Santa Cruz-Ruiz S, Muiioz-Herrera A, Perez-

Fernandez N. The map of dizziness in vestibular schwannoma.
Laryngoscope 2015;125:2784-9.

. Jacobson GP, Newman CW. The development of the Dizziness

Handicap Inventory. Arch Otolaryngol Head Neck Surg 1990;
116:424-7.

. Yardley L, Masson E, Verschuur C, Haacke N, Luxon L.

Symptoms, anxiety and handicap in dizzy patients: develop-
ment of the vertigo symptom scale. J Psychosom Res 1992;
36:731-41.

Lee SA, Lee JD, Moon IS, Kim SB, Chang KH. Validation
of the Korean version of the Penn Acoustic Neuroma Quality-
of-Life Scale. J Korean Skull Base Soc 2021;16:76-81.
Shaffer BT, Cohen MS, Bigelow DC, Ruckenstein MJ. Validation
of a disease-specific quality-of-life instrument for acoustic neu-
roma: the Penn Acoustic Neuroma Quality-of-Life Scale.
Laryngoscope 2010;120:1646-54.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31

32.

33.

34.

35.

36.

Y. BEUBREY THL A= OAE =4

Kim TH, Cha HE, Lee JG, Im GJ, Song JJ, Kim SH, et al.
The study of standardization for a Korean dizziness handicap
inventory for patient caregivers. Korean J Otorhinolaryngol-
Head Neck Surg 2019;62:442-7.

Sahyouni R, Moshtaghi O, Haidar YM, Mahboubi H,
Moshtaghi A, Lin HW, et al. Vertigo in vestibular schwannoma
patients due to other pathologies. Otol Neurotol 2017;38:¢457-9.
Kjersgaard JB, Szeremet M, Hougaard DD. Vestibular deficits
correlating to dizziness handicap inventory score, hearing loss,
and tumor size in a Danish cohort of vestibular schwannoma
patients. Otol Neurotol 2019;40:813-9.

Choi JH, Kim MJ, Choi KD, Jung DS. Recurrent vertigo in
vestibular schwannoma responsive to oxcarbazepine. Res Vestib
Sci 2013;12:58-61.

Lee SJ, Lee ES, Kim BG, Lee JD. A case of recurrent vertigo
in vestibular schwannoma treated with chemical labyrinthectomy.
Res Vestib Sci 2017;16:147-50.

Glasscock ME 3rd, Pappas DG Jr, Manolidis S, Von Doersten
PG, Jackson CG, Storper IS. Management of acoustic neuroma
in the elderly population. Am J Otol 1997;18:236-41.
Lynn SG, Driscoll CL, Harner SG, Beatty CW, Atkinson EJ.
Assessment of dysequilibrium after acoustic neuroma removal.
Am J Otol 1999;20:484-94.

Igarashi M. Vestibular compensation. An overview. Acta
Otolaryngol Suppl 1984;406:78-82.

Tjernstrom F, Fransson PA, Kahlon B, Karlberg M, Lindberg
S, Siesjo P, et al. PREHAB vs. REHAB: presurgical treatment
in vestibular schwannoma surgery enhances recovery of postur-
al control better than postoperative rehabilitation. Retrospective
case series. J Vestib Res 2018;27:313-25.

Scheller C, Herzfeld E, Strauss C. Neuroprotective medication
in vestibular schwannoma surgery. HNO 2017;65:714-8.
Stieglitz LH, Samii A, Kaminsky J, Gharabaghi A, Samii M,
Liidemann WO. Nausea and dizziness after vestibular schwan-
noma surgery: a multivariate analysis of preoperative symptoms.
Neurosurgery 2005;57:887-90.

Schneider BF, Eberhard DA, Steiner LE. Histopathology of
arteriovenous malformations after gamma knife radiosurgery.
J Neurosurg 1997;87:352-7.

Ermis E, Anschuetz L, Leiser D, Poel R, Raabe A, Manser
P, et al. Vestibular dose correlates with dizziness after radio-
surgery for the treatment of vestibular schwannoma. Radiat
Oncol 2021;16:61.

Arthurs BJ, Fairbanks RK, Demakas JJ, Lamoreaux WT,
Giddings NA, Mackay AR, et al. A review of treatment modal-
ities for vestibular schwannoma. Neurosurg Rev 2011;34:265-
77.

Whitmore RG, Urban C, Church E, Ruckenstein M, Stein
SC, Lee JY. Decision analysis of treatment options for ves-
tibular schwannoma. J Neurosurg 2011;114:400-13.

125



