70
&2
. ) AZT—)LED
] LRI Sl DR FEAL
( FELREREETT.
50 - |
40 - M P>0.05 ANOVA
30 -
20

N S N S
> 9 9 Q Q N
& M P KD ()

(i)

80 - T **
5 -------------------- sk * -i T 3

0 || [ B R B B D
; “ B RIEEBOERIE

FHELBEEREZETT.

60 - 7T
50 - ; i P<0.01 ANOVA

Williamsi
** 1 p<0.01

40 - |

3 O i T T T 1

@ P X P P O
27 97 97 97 & N (I
& & F o F P (%)
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F1 BEOAZI—ILHREGOREER A
X2RETHEEZRHSH(P0.01). -
BREERENFE (PO ICHEVELER, ELELERTRY.

' G
~29%  30~59%% |607%% ~ |
1985~ 19984 175
M ER ,
11999~20134 271
&t 446

2 THEDA=ZIT—)LHREHGORIEFHHH
X2BRETCHEEZRHSH(P0.01).
FELCEENFE (P05 [CHEVDEILER, BLEILERTRY.

FEAE F i

A
=

o
—+

30~594% 60~

|~ 295%

1985~ 19884F
1989~ 19934
) 1994~ 19984F
EZER ,
1999~ 20034
9004~ 20084F
2009~ 20134
&t
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8. A =T VIHBIHC T A Y o KO i AT B S RS
R T (AR KRR T ESESY)

Lxrwic]

ZHE T, Boa MR # W2 A = — VRO Y v o UKIEDO BN A 1T o T & T, T4,
LWV REEBR L, N o OKIEOHRTES K2 BHEFMEAFTRE L 2 o7z, Al Y o8
KIEOHEAGE D HFERBLOFO AT e ha— o> #iEd 5,

F/o, FERBEED T T E SEER, AERNE B IR R SWARBTH D, —RAVIZ A
= U BRE IR ER 2 AT AMERBE OV E Wb TR Y | BRI A =2 — Uk, FRZA =
—/UIRFEELG] (REERY) & OEERIIRS Cixian, Al A =o—) UpdEiRig] (FiEsl) &2 o
BRI TE & 72 5 B BEEE D EVEA . Y Vo KIEOMREMRIC L 58RI 21T > 72 O TH
HI D,

[xi g & J7ik]

ETOEFNZ, 3.07 AT ODMRI (MAGNTOM®Verio, Siemens, Erlangen, Germany) Z{FfH L. (&
A VT 32T v R A VR LTS, IREALEIL, SRR TRIZSE D Tk & #h20E
DL EREST A NHATIC L, JBREE T, WEZzHR LI LEAZD RV X S IcabElz, (K1)

HRY =0 A#EEAIE LT, B ROT I FARMBR%ERR (Fh=AF v H—=35) 2@
& (0.2mlkg & 5\ 0. 1mmol/kg body) FRIRPIR G- EdRF%IZ, MRIRE 217 - 72,

MRIVEZ, PARTIZEE L7 1 b 2 — 2 fEvy, heavily T2-weighted MRC, hTsW-3D-FLAIR with

inversion time of 2250ms (PPI) . hT2W-3D-IR with inversion time of 2050ms (PEI) OS5 TIT -7z,
(2) MRCIL. AKBFAEL T, MU B0 LS bEER LY, KR v RS EARH S S
BER L, PENE, WY U2NEEERIC, TR =y BRSO T 500D o REF Il S
L, PP, WY L SIHEE RIS, H R Y =0 MERAIROAT 554D v @RIl NG, Z
o DIRESEM 515 5L DHYDROPSE# (HYbriD of Reversed image Of Positive endolymph signal
and native image of positive perilymph Signal) &% L, ZHUZ LAWY 2 UKBEOEEGZETE KL OFHh
HEUEZIT o7 (K3), £, T4, HYDROPS2[EI#% (HYbriD of Reversed image Of MR cisternography and
positive Perilymph Signal by heavily T2-weighted 3D-FLAIR) Z#ZZ L (K4), ZHic L BN Y L 0kE
DFER{LE EM Lz, (K5) WY > UKEOHERLOITIEL, WY > OKED 5D DEIE (%EL :
The ration of the area of endolymphatic space in the entire lymphatic space) & L CiEFE L. WU g
Dnegative pixels# A Y /W UGN Y SRR O fBpixelsB TR L100M%5 L, %FRRE Lz,
20134R4 A 5> 6 [RIFE10A ORI A B RFF RIAMER 2% U A S 2580 22\ 8afe BEvE 0
FVEBITIEGI14T &4 & HER % XS S ¥ A == — USRI (RIFER) FERITEGI14H % 514
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L. H KU =0 AEERSRNES4EREZI3T AIMRIZERE L, B4EBLORIEONY 3%
P L7z, (X6)

WY 2 OKEOHIE & LT, A KIEITIRAE 1M S 3 D EALIC B Doy BRI OBRE KB (KR
BRI 355 b0, BIEKEIIRIELZ &1 X T 4 2 D@ TRIEDO KIS TEFAOBRE B (K
EEEIE) N b0, &Lk, WU o OKEOFMEEEIL, ZHE CIcie B3E LT 2l
YEZ FAWT, M4 AKBEIZOWTIET A ARVEEOERL 220G D Znone, 2L & 0 34O Wik 2351
FEMEOWIEE Z 8 2 72V & Zmild, MR4E OWEES L U K& iF#vidsignificantlZ, AIEKEIZA Y
VOSEFAYS I BATED 13 FE TO %A dnone, 1305 12F TOHAIEmild, 128 k& 2l
significant & 3BFEIZFHE L7z, (X7)

=

2RI X OIREREIRIC 3517 B KRB LIE I & (8IS R 3, U RSB D A TR 48 7 4 2 R L
FED AL & 2 B3 fd O Wrik 23S FTER OWrimfE 2 8 2 2V mildKBER R CTH Y (BLRED ., $72, AiE
IR O KIES, AIEONY VD130 5 1/2F TOmildAERBES (RAED) 2RI T, &5
(2 WSRO KB R DS MR A O W RE K VW KX Asignificant/KEEFERL TH W ERED) ., $£7=. BI
FEFEIR OO AKIEN , BIEEDA Y BED 128 | TH Ssignificant KIEEAUER] (RKH) 2R1017~T,
Bt 1243 X ORIERIRIC 81T DMREHRIZE 2N Y ‘//\°7}<H§0>§3Hﬂﬁ%‘ﬁ@%ll W,

FERBEMED TVERI4EORN Y U SEOKIBREAIZOWT, BIETIXIEAmild, 252
significant, 11E}InoneTh o7 (K12), —FF, A =T— LFEMAE (FIEER) EFI14FICONT
i3, 3EASmild, 115 Asignificant T ¥ . A T significant/ 2 ASEIEBI S o 7= (R13), WD Y
R KBEFCRAZ DTk, FrEER BEE M £V VERF] Tlinone, mild, significant23FHFNSE, 9
E, 0BTHY (¥12), A==— VJRFFHAE (RER) EFITIXENEN4E, 65, 45T, AEZE
FRORDST, (”13) |

2 =T LEOBENL, BRI ES O CEBED SV OSE, BB . R Y ORAER D
KiE, HE. LT, mMoORRERBDORIN & Vo ERIRMERF BRI RN b2iah T 7,
AAO-HNS(American Academy of Otolaryngology Head and Neck surgery)D 1995520 T A N T A L ClidkE
#5 (Certain Méniére's disease) DORZWTIZIL, #ZERF] (Definete Méniére's disease) (ZI1T DY 73K
FED IR OFEMAEH TOMRBPBE L SN TWD, 2F V| AR Certain Méniére's disease D K1
XRNEWSZETHD, £DDIT, BEHLEBRICED A =2 — WFORBRILRBHIERRD LN
T&E 72, ERZEOEN T, mOMCTTHHEE Y A OFMRRILIHRATERNL, bbiA
HEERSECEICEENNFIZE»2, BY b e CTOZEM SRR CIIN H OB R R ER
Th D, ZDIDICNE ) v NOBREOBEITIIERENIIIMRIAHE— DEBRETIETH D T4,
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37 2T OMREEFE DA S5 K010 d 0 | WO 2 6% & 4 2 MEag F Hc s W T, F5
MLt (SNR) fi) B Lo TZEMSREED I BN D X 512700 . WH ORI, 7€k
K VFEHNC AR L Mol FTo, =R oA ViR, MBTE SR ORRNE S UClE, J80XHE 0 #
WH OO AENOTIR LD IED DSV ZERI D MFE 2 BOR SR A o ls, SR T v or v a A
B Uiz, ZHUC R0 WHEEC b IER O 12F ¥ v b 2 A MR TR0 (E B4EE L (SNR)
DT LA ERTE, BRI Ao CE DL EMAETh 1 & #F 2 5,

i 4tk & L Theavily T2-weighted MR Cistenography(MRC), hTsW-3D-FLAIR with inversion time of
2250ms (PPI), hT2W-3D-IR with inversion time of 2050ms (PEl) # %% Z & BWHEETH S, MRCIL,
KRFRFRIE T, Y A Y b EE S LY L KR Y SRR S AR SR TH D |
FRFN A ) T —ra IR0 ERT, T KK Y S OPRIRZE( IS DV CIET IR FA R T
BB LoD X 9 2RI R W SE I 2R R L 8 D B B S D BRI AT RE T o T2 3| FiltlZ /g - T 31kt
fluid-attenuated inversion recovery(3D-FLAIRWED G H S 4v, 0370 2kBE U oo SHH AR ZE (L 3 22 [ 4o fii e
TR &SNS X517 o 7, 3D-FLAIRIEZ VD Z &2k 0 | Il TURGE G ClEM 425 2 &2
RATRE 7R R DFEVIE AR L CHEBICHIIN & 2 K 21T/ v, N = v AERAIREZ O DT
IR Y RO FR AR TE D K512/ oT, & BIZ, 3D-FLAIR TIIKEEN Y v ) L B OF
D3FE CIE(E 5 & 200 . WY ROl A BT 2 2 ENEEECTH S 7o 7ol s A% BE L, 3D
real IRIEZFVD Z LICE D —EOHFRLTHY 30 WY X B2RBITEDLLICRoT, &
U5 Dheavily T2-weighted MR Cistenography(MRC), hTsW-3D-FLAIR with inversion time of 2250ms (PPI) .
hT2W-3D-IR with inversion time of 2050ms (PEI) D#REELEN O S /- Eifg 2 #5pL L. HYDROPSH]
& (HYbriD of Reversed image Of Positive endolymph signal and native image of positive perilymph Signal)
¥ L OHYDROPS2[H[# (HYbriD of Reversed image Of MR cisternography and positive Perilymph Signal by
heavily T2-weighted 3D-FLAIR) ZBA¥E L. WU L OKEOHIH 2 FREE /oo 72, & 512, HYDROPS
T ORI 3153 2T 2 DIt L, HYDROPS2[E OIREREMIL175 Ch | RERI O EHEHI A
BBE2Y., BEOABEGEBAHGTE S,

TERODFENT P =0 AERIEL R L, #FEEOR AT, KERETH L Z LT, mAlFER
WBENTEDLZ &, FHRBPFELTOHMITARTHD Z ENET oD,

B B D F VT H BENERL, MRENE S CEFER ShARETH D, —BKICA =2 —
IRBEIIRERE 0T 2MERENE VDb TEY | BRRIZ A == —/LfH, FRCA = — /LYK
FEMAG] (RRER) & OERIITAES TIIRV, AR T, FERBEEMED ZVER & A =x—
JVIRFEIILG] (FTERY) JEFICIRVT, BIEEBCRIT 5N Y VDY A I BEERBD,
K. BRAR EERINEEETH oo A = — VRG] (RTEERY) & RBURBEEMED FVEIZRB VT,
AIEEICRBIT AR Y U ANRECBWT, MRBICERRH Y, EREZEA N6 OERICHEH TH 5 R
MR d 5,
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[t el

MREE SR L SKEBEEBEIT D2 74TV 7 RER L, BRCHERICERATH L Z L 2HE
L, A== /WRORY o KEOBEGFEIL. ERITE LN v UKEOMRIES 2 FHH
WCRHl LT & 208, AFRESICTH Y v UKEOMREG O EE L BIET 5 FikEd#E Lz, BTO
MY 2 UKBORERRER IR & FRBDD 720, MR ~E R ST ICHE, 6251
fEfhEED TN D,

ek, BRR EEERIAREE Th o /e A == — LI IAG] (RIRERD) & RBRRBEEMED EVVEIZ R
T, HIEEICEIT AN U RBEICBW T, WRBICERRH Y, EEZER N LOENCERTHS
AIREMEDS B B,

(2 sCikl

1. Naganawa S, Suzuki K, Nakamichi R, Bokura K, Yoshida T, Sone M, Homann G, Nakashima T, lkeda M.
Semi-quantification of endolymphatic size on MR imaging after intravenous injection of single-dose
gadodiamide: comparison between two types of processing strategies.

Magn Reson Med Sci. 2013 Dec 25;12(4):261-9.

2. Nakada T, Yoshida T, Suga K, Kato M, Otake H, Kato K, Teranishi M, Sone M, Sugiura S, Kuno K,
Pyykkd I, Naganawa S, Watanabe H, Sobue G, Nakashima T.

Endolymphatic space size in patients with vestibular migraine and Méniére's disease.
J Neurol. 2014 Nov;261(11):2079-84. ‘

3. Naganawa S, Nakashima T. Visualization of endolymphatic hydrops with MR imaging in patients
with Méniere's disease and related pathologies: current status of its methods and clinical significance.

~ Jpn J Radiol. 2014 Apr;32(4):191-204.

4. Naganawa S, Yamazaki M, Kawai H, Bokura K, Sone M, Nakashima T.

Imaging of Méniere‘s disease after intravenous administration of single-dose gadodiamide: utility of
multiplication of MR cisternography and HYDROPS image. Magn Reson Med Sci. 2013 Mar
25;12(1):63-8.

5. Naganawa S, Yamazaki M, Kawai H, Bokura K, Sone M, Nakashima T. Imaging of Méniére‘s
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MRIDRZRE7AMI—/IL

ear iv-GD post 4hr inner, ear iv-GD post 4hr
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=2

MRID IRaZ5E

Sequence name Type Repetition Echo Inversion  Flip angle {°} Section Pixel size Number Echo Fiekl of Matrix Number  Scan
time {msy  tume tme {ms) thickness . (mon af skices  train view {mm}  size of time
(s} imm) length excitation  {miny
MR cisternography SPACE with 4400 544 NA S0finitial 180 1 03 =05 104 73 150 = 180 322 % 384 18 3
(MRCy estore decrease w©
pulse constant 120
Heavily T2 weighted SPACE with 9000 544 2250 9initial 180 1 0.5 %058 4 173 150 = 180 322 « 384 2ord Tor 14
3D-FLAIR {PPD inversion decrease o
pulse constent 120
Heavily T2 weighted SPACE with %G 544 2050 Giyinisial 180 1 0.5 % 05 104 173 150y % 3180 322 x 384 Zord Tor 14
3D-nversion inversion decrease 10
recovery {PED pulse constant 120

GRAPPA > 2 for all sequences

All sequences use shub-selective excitation mode, freguency selective fat suppression pre-pulser MRC uses restore magnetizagon pelse @t the end of the echo train
Eauch 3D slab s s
HDROPS ¢HYDriD of seversed- image of positive endolymph signal and native image of positive perilvimph signaly PPL — PEI

HYDROPSZ (HYBAD of reversed inage of MR cisternography and positive perilymphe signal by heavily T2-weighted 3D-FLAIRY: PP — 0.05 x MRC

HYDROPS-Mi2 (HYDROPS image maltiplied with heavily T2-uvighted MR cistemography): HYDROPS » MRC

HYDROPS2-Mi2 (HYDROPS?2 image multiplied with heavily T2-weéighted MR cisternography i HYDROPS2 s« MRC B

PP positive perilymphatic image, PEL positive endolymphatic image, SPACE ling p ion with application-optimized s using different flip angle evolutions, IV-SD-GBCM
intravenous administration of single dose gadolinium based contrast mediz

't inan identical uxial orientation

B HYDROPS:

HYbriD of Reversed image Of Positive endolymph signal and
native image of positive perilymph Signal

PPI PEI

HYDROPS

HYDROPS * HYDROPS-Mi2
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e HYDROPS2:

HYbriD of Reversed image Of MR cisternography and
positivePerilymph Signal by heavily T2-weighted 3D-FLAIR

PPI

MRC x 0.05 HYDROPS2

HYDROPS2 MRC HYDROPS2-Mi2

5

MU KEBEDOETEEL

S PTAY D LHHHHE (%EL

A \FEGE I D negative pixels

A+ 4112 7 SREGEEL D #pixelsE

Tabls 2. Mear SEL it the cochion ansd vesiibale by 3 obucrsers for 2 kinds of pensrassd imags

X100

Coslcer %EL

Vesibular %81

HYDROPS ALY HYDROPEZMI2 HYDROPSMIZ  HYDROD -
ibmags #1) flasage £23 {lmage 21} {fmage
Obssrar A 1332365 ST ER] 0783 160280 2382230 034
Qbacryar B A6 83E17.3 073 1564247 9223 0.930
Obsgrvgr C 12621457 paRES L Y 0500 1ae2es D953

HYDROPS-Mi2 HYDROPS2-Mi2
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He

AT —)LiRIES B (RIRER!) & BRI E M O FEUVES

Diagnosis of Méniére’s disease (AAOHNS 1995)

The criteria of vestibular migraine (VM)

Diagnosis Criteria Diagnosis Criteria
Certain Méniere’s . Definite Méniém’s,dise&%\:, plus Definite vestibular =2 vcrt‘i'ga attacks
disease histopathological confirmation migraine ICHD* migraine

Definite Méniere's
disease

Probable
Méniére's
disease

Possible Méniere’s
disease

Two or more spontaneous episodes of vertigo
lasting 20 min or longer; audiometrically
documented hearing loss on at least-one
occasion; tinnitus or aural fullness in the
treated ear; other causes excluded

One definitive episode of vertigo:
audiometrically documented hearing loss on at
least’one occasion; tinnitus-or aural fullness in
the treated ear; other causes excluded

Episodic vertigo of the Méniére type without
documented heiiring loss; or sensorincural
hearing loss, fluctuating or fixed, with
disequilibrium but without definitive episodes

Probable vestibular
migraine

At least one concomitant migrainous
symptom® during »2 vertigo attacks

No evidmcc of mher causes of vertigo

=2 rveriigo attacks

At least one of the following:

ICHD migraine

=1 migrainous Symptoms" during =2 vertigo
attacks

No evidence of ‘other causes of vertigo

* International clussification of headache disorders
® Migrainous symptoms are i-iv. i, Migrainous headaches. ii. Pho-
tophobia. iii. Phonophobia. iv. Visual or other auras

X7
M)/ \IKBEDGrade 7748
Vestibule Cochlea
(area ratio®)

None | Up to 1/3 No displacement of Reissner’s

Mild

hydrops

Significant
hydrops

membrane

More than
173, up to
172

- Area of the cochlear duct is up to area
of the scala vestibuli

More than 1/2  Area of the cochlear duct is larger than
area of the scala vestibuli

? Ratio of the area of the endolymphatic space to that of the fluid
space (sum of the endolymphatic and perilymphatic spaces) in the
vestibule measured on tracings of images
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=8

No EH in cochlea and vestibule

HYDROPS image

E9
Mild EH in cochlea and vestibule

HYDROPS image
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10
Significant EH in cochlea and vestibule

MRC ~ HYDROPS image

11 ding rit,eria

No
hydrops

mild

significant
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412

FERBEMOEVEFIZES TR NEOYA4X

Sex EH in vestibule EH in cochlea
R L R L
F 0 0 1 1
M 0 I | |
F 0 0 . 0 l
F 2 2 1 |
M 0 0 1 0
5) 6l M 0 0 0 0
7 43 F 0 0 ] 0

EH endolymphatic hydrops, 0 no, 7 mild, 2 significant

E13

AT —)LiRIEBEE (BIERD EFORNY U /NEOH A X

Sex EH in vestibule EH in cochlea

R L R L
1 71 F 2 | 1 ]
2 26 F 2 2 1 ]
3 46 F 2 2 2 2
4 27 F | 2 2 |
5 57 M 2 2 0 0
6 60 M 2 2 0 ]
7 42 F 2 1 2 |

EH endolymphatic hydrops. 0 no, 7 mild, 2 significant
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9. BE MRIIZLD A= —)LIROWN U 2 KIEEEZ I O DORFZE
EBIET (AHBRKEFESLSH)

[Z U ®IZ]

Fxlt, SHERNST R =T AGHEFEALIZOBIZ, — AV AFEDIT ATMREBE TA =T —
NRBEONEEZHRE L. NY U KEBEZ AR T 22 2 A THID TER LD, LirL, IR
U= AEBENICEATEAREDR, HRY =0 A0OBERSMERATHY . TRTOMBRTITS 2 LM
TERR,

Z ZCARF T, EE ORBRZREN CHEITRREREE BV N = v AERAFRE TN X
MEZHHETELLIICT D7D, A= VREBEEZFERNRIC, 3T ATIMREBELZ AV T R =y
LABHEORELEM L EBROZLHERT Lz, SLICKREZMBERICAD S0, BT ba—L
BHAT 227 L EGFMIEDFEM 2~ = 2 7 VDR ATV, EBRICER O TR L - Eigic
DT, FDOZEEMEETHE L 7,

[e5R & J5ER]
B

A = —WRRBE24A IR LT, BRAREICH R =0 5&ZH & LT, U FU7 I FKFY32%
BHE (Fbh=AF%yr HF—=4b) 2@FEE (02mlkg H 5V 30.1mmol/kg body) &5 L7z, D
ARFRI%1C. MREBE 21T > 72, 2 TOBEIXeGFRA60mML/min/1.73m° LA ETH D Z & 2R L1z, A
= — VR DOZWNE. BEROH 2 FREREIEN. O FEWHEHEESOZRIEE)ICE SV TR L
7o
TE {2 AL EE

2 TOERNZ, 37 27 OMRI (MAGNTOM® Verio, Siemens, Erlangen, Germany) Z{EfH L, Z{E=
A IATERE 2T v RV A A N LT, REMEIL, RRETE TRIZZED Tk & R ED Bk
ERESTATHTICL, BHREHR T, NEZFOICEREDRVE D IChDET, WY v/ kED
FHB D70, LARNCEE L7278 b 2 —) L9V, heavily T2-weighted MR cisternography (MRC),
heavily T2-weighted-3D-FLAIR with inversion time of 2250ms (PPI). heavily T2-weighted-3D-inversion
recovery with inversion time of 2050ms (PEI) DIRFE SR TIT o7, & HIZERBEBIERDTZH, MRC
BB IARE & 2T, [EEIRE £ % & L7-Multiply MRCE& %2 1B L1z, RICa> FF A h— /) A4 Xtk
BT, TI2250 4nexk TI2050 4nexDESERIC X W B 5%, HYDROPSHE (HYbriD of
Reversed image Of Positive endolymph signal and native image of positive perilymph Signal) % £k L 723),
X D IZHRBRER AV, TL2250 4nex & Multiply MRC D Z 43 BRI X Y 5 & 41 2 HYDROPS2 [ {4

(HYbriD of Reversed image Of MR cisternography and positive Perilymph Signal by heavily T2-weighted
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3D-FLAIR) #AERLL., ZA DI LD 2 OKIEO W E 2 A 1T - 724).

S BIC R ORIEE BT B e ) DD 2t T A b 7 A A& FHI LTz,
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