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Altered frequency dynamics of cervical and ocular vestibular evoked myogenic potentials in patients
with Méniére's disease.
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OBJECTIVE: To measure the frequency dynamics of cervical and ocular vestibular evoked myogenic
potentials in healthy subjects and patients with Méniére's disease.

STUDY DESIGN: A prospective cohort study.

SETTING: A university teaching hospital.

SUBJECTS: Eight healthy volunteers (16 ears) and 12 adult patients with unilateral Méniére's disease (8
with definite disease and 4 with probable disease) by American Academy of Otolaryngology - Head and
Neck Surgery diagnostic criteria.

INTERVENTIONS: Cervical and ocular vestibular evoked myogenic potentials generated by tone bursts at
250, 500, 750, 1,000, 1,500, 2,000, 3,000, and 4,000 Hz were measured in both groups.

MAIN OUTCOME MEASURES: The frequency sensitivity of both the cervical and ocular vestibular evoked
myogenic potentials, as evaluated by p13-n23 and n10 amplitudes in healthy ears and in ears affected and
not affected by Méniére's disease.

RESULTS: Cervical and ocular vestibular evoked myogenic potentials were present in all ears tested. In the
healthy volunteers, the acoustic stimulus frequency at which the response amplitudes were largest was
500 Hz. This shifted to higher frequencies in patients with definite Méniére's disease for both
measurements, with the effect being more pronounced for ocular vestibular evoked myogenic potentials.
The shift was less marked in the probable Méniere's group and was absent in the unaffected ears of the
Méniére's patients.

CONCLUSION: Méniere's ears display alterations in cervical and ocular vestibular evoked myogenic
potentials tuning responses with changes in the latter being more prominent. These findings indicate that
the disease process affects both the otolith organs but may have an enhanced effect on the utricle. We
propose that this more dominant affect may relate to the anatomical configuration of the utricle.

HE) # =T —AJKicHs T % c-VEMP/o-VEMP O & BUGE D ZEAL A 31

WRTFHA ~ wix as— % Bl Bk

B 8 ADIEHWikE (16 H) &, AAO-HNS OZKiMEIC X 2l Lic 12 Aol x == —1JK (8
A% definite, 4 A% probable) D A#EE,

H: W07 —F ekt L, 250Hz, 500Hz, 750Hz, 1kHz, 1.5kHz, 2kHz, 3kHz, 4kHz ® b — v X — & b [T
X % ¢c-VEMP/o-VEMP %+l L 72,
%@mﬁ%CN&WMN&W%%%hf@%ﬁﬁmﬁDt%%ﬂ@@g%Jﬁﬁkih@x::—wﬁ@%
FoBMl « FEBM T p13-n23 £ n10 1T X » 3 L 7=,

HER cWMWomemﬂ%%?«f®ﬁfw@%mﬁ@@akf@ I K DG 15 72 P #01 3 500HZ
Thote, # =T —AIRDEFH TIL, c-VEMP/o-VEMP i HiZ 5\~ T, KD KIGZE S AR TEWHIZ
v 7 b L, 0-VEMP Tix X v BifEIciZd b, ZOZ1kit, probable DZWORETIEIH T » BHh T,
FEEME CRBIL R DR Ih - T,

¥ A == — R OH Tk, c-VEMP/o-VEMP ifi i CELRN R b, BECIEINFECTH -7z, # =
T VR TI, BAMCEENE L, IIRECL Y BMOEENRSEE 2 DR D, BT EIN LA
ELTIE, WHEOMAFLNIIFREC I L 00F 2 bh b,

c-VEMP %, SCM 7% Iitfii L 7R 8 TR ik
Bl AN % EBN B HHIRIETH b | B
KEO—ThHhs LI NT5, RBECIHE Y
T HIEEMRE D D FTE MRS D | BTEB B 2@
> T SCM IZET Ak & I TR D, 20

fERIC Colebatch Hic k- TREI TR, %
COFENINTE I, Thnb b BEAERTH
HIED B ORISR IR ORI D 5,

A =T — LFDZW - IGERICR\T, ¢c-VEMP 1%
AR TE D Z Db TR D W



DIFFETIL, A= —ARDOBEED S H, 35%~
54% Tlt c-VEMP DiR® biish - e Lk b h
T 5, T, BDIRFIL A == —VfFD AT —
DL o TR FOAT -2 TR L D ESWiR
EABZEINRS, 2D OBRIL, WK DOHETITHE
> TH U BRI DL KIT X % WA O 2L
isbotBbhs, A =T —VRICEWT, &
KIRNE % 15 2 3B o3l & © 500Hz~1kHz 5> b &
iy 7 v 9258505, Rauch HiIZ X » THIH T
W7E S tc, K12 Node BT X » ThH DD B,
AT — RO ZMO—B L 7c o T\ 5%,

BTIZ 78 D |, 0-VEMP 2NHiEERERE O H1 72 7o R A )5
BEELTHEREINS X ST T X, BTt
c-VEMP & [F] U TH % H, c-VEMP Tix[F il > SCM
Z it 5 Dkt L, o-VEMP Tl il ORER T
SRR CRAT %,

0-VEMP D521 & 12BN CTH 50, B« A
ICcoMRic X b, RKEIINE D, HER
MRES I 28 U TR TR RS & FE 2 b T
W5, COFHITENETRBRTH D Z &b H - T,
BRI B E D ISHI N TI ot L L,
HEC X AR AEF > G H, A =T —AHER
superior canal dehiscence (SCDS: L& DF
PRI DO —F KA L T B 7o b, FHIEL Iz N
TUHEIR ETHY v RN ECTHEWRIER & 12
FTHE) TR\ T, T E O BEBERIC R T 5 IRIE
DEALT 5Dk L, 9 ATl o-VEMP &
C-VEMP DJLZIXIZIE—H L TW5B I LG 0o
Too Efo, B, A =T —WIRICKWT, ¥— 7
a5 RN 7 v 352 G-t TR
Eb, BB TE AR O BRI 1kHz 2
Thy, BEN 2 = — HBEZETO, X1 IREK
DB TOIECDONT DI S 5P NS
Thsb,

INFTCOPRTHERDRTE X 5T,
c-VEMP 1Z 3 % FTE g ORI >\ Tk Rl Ek

DFERNE D, BH ATl 500Hz 1 € — 7 232
DB, 0-VEMP IZ2oWTl, fERIEhE D 57—
2GR T I Ih > 7eh, Park HIic X 58198 &
FEREIC., ZOERBIC 3\ Tk 500HZ 12 & — 7 2N3E
b1z, VEMP O U A IEME 7B F e\ Tik &
P hio T2 E0%unwis, B b <, HAd
CEWTEHEE T 2 ¥ - HREHEICERI NS
B4 U A BB ENBEFR LTV 5 &b
%o Ttz AR 5 MR B TOZE L S
OB RIFL TBAREMIH 5,

A =T — VRBHICKT S c-VEMP 1k, AR
il 2 75 5 R BMEE T N & H_ TR iYic 500HZ
~1kHz 2> 7 b LTk H, ZOEXEMRL D
ThHD., THE TOMEELFBEDORERTH - 1

o7 b OFERE L TE AY v oK
Lo TERFEMNMEA LY, BEAELS Ieo72
WEDENDEN LT 52 L2 X - CTURIET
DY IRV DMA] B 2> DT CEAL T D803 B 5

A =T —/LHD VEMP FHIlC X Y| o-VEMP T
X, c-VEMP 12tbx, X h K& B ILridd b,
750Hz 725 2.5kHz T b K & 2o 7o, & DFEWNE,
BKIZ2E L N EDOMEF I IE N HERT WD &
E 2 b T\ 5, FOl OWFE T, NI R E
Lo TRIEEE B EE I TR LT A
Mk L BRI TP AL TS &
5 Z LMoo TEI, IHIL, A =T —LHDE
FOMEAE O Tk, BT, I E LD
FD YA RN\ E WS FHDG Do T XTI,
IhboECEEETHE, c-VEMP & o-VEMP
ETL A =T — VRIS BT 5 R BULE DE D
C2DLHETE 5,

B D c-VEMP X 0-VEMP T REIC X %
JEBIRIE O WEFIFH LT, # == — WRICK T 5
2 BT ORE R ISR AT, NEEE O
ZOFCWLSENTEDL LIS,



15

Definite Méniére's Disease -

140
p13 Y 023 1
Y NN TN 1500 He 120 05
/\/\ S
1000 H <EE 0
=~ g 15
3 < Probable Méniére's Disease s—
750 Hz 3 80 a
£ s 1
2 w
£ >
< 60 I © 05
o ?
s £ t
500 Hz ul c 0 A
> | E
V o 40 T 5
7N OEN U- 1 =4 15 R
\- 200 hiz Non-Affected Ears (All Méniere's) -8~
’\v 11 ™
- 50qu
0 1 9
0 25 50 75 100 0 2000 4000
Time (ms) Stimulus Frequency (Hz) 250 500 7'50 1000 1500 2000 3000 4000
Stimulus Frequency (Hz)
FIG. 1. Series of cVEMP wave forms FIG. 2. Frequency-response curve for FIG. 5. Frequency dependence of average
recorded over the stimulus frequency range grand mean cVEMP amplitudes together normalized cVEMP amplitudes together
for a healthy control. The black and gray with SEs recorded from healthy subjects. with SEs. The shaded region represents the
arrows represent p13 and n23 features of equivalent 95% confidence range taken
the traces, respectively. The wave forms from the control population.
have been vertically offset for clarity.
3 . P .
5 Definite Méniere's Disease -
nl0
WISOO Hz T
\——/\/\_,¥1000 Hz 4 v
o
3
h
50H | S £ 3 ———
2 3- < Probable Ménigre's Disease =
[] o 5
T >
= W
5 3
£ e
50Hz | < 27 3
o © 0'
p £
w S
%0Hz | 3 z 3 o
1+ Non-Affected Ears (All Méniere's) 8=
2
5uV L
1
0 20 30 : l | 0
10 40 0 2000 4000
Time (ms) 250 500 750 1000 1500 2000 3000 4000

Stimulus Frequency (Hz)

Stimulus Frequency (Hz)

FIG. 3. Series of oVEMP wave forms
recorded over the stimulus frequency
range for a healthy control. The arrows
represent the n10 features of the traces.
The wave forms have been offset vertically
for clarity.

FIG. 4. Frequency-response curve for
mean oVEMP amplitudes together with SEs
recorded from healthy subjects.

FIG. 6. Frequency dependence of average
normalized oVEMP amplitudes together
with SEs. The shaded region represents the
equivalent 95%confidence range taken
from the control population.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


