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Definition, Pathology & Pathogenesis of Meniere’s Disease

Tae Hyun Yoon, MD
Department of Otolaryngology, Univ. of Ulsan, College of Medicine,
Asan Medical Center

A 2|
1861'd 9] Prosper Meniere7} ¢%, &% @
o8 e 544 F4o2 Vel Meniered
ol Wele] Aofol ofstel dojibiz @apolebn
g BRI ol F B Arst d@AzA Ae
slo] gho} Meniere§ ol U & o), WAz
2 oolol el ofe} stapszie) oo Ux
7bobAE dEluA @m gl ARl
FHR )= “Meniere”o g Hzy e
FE7lel F4A FelQd “Meniere” 9 “Ménie
re" 2 utebdol el vk, Meniere 41

a9 Ag A BN HAE “Meniere” -

2 gE7)ste} ARGt an o) @ WAL 1961
ol Atkinson”©] Meniere”t H.31& original
EEEE Folz WdsdA wol %A A
H20 o1}, Meniere®] ob&& 19 opx e
°lF& “Méniére” 2 H7]8}%.2.9, Watanabe
#1980 0 Meniere 7F&9] FH & Wk
ol ¥ 4e] “Meniére” 2 E7]50] AUW AL
gelstel mmsky ),

Meniere #H41-& Meniere® ol g Ho&
EAAA FFH0) 9% YA Wolapm

Ao, Plaltzsh Matéfi? 5 3747 9|

FTAE b B YA HYe o)
SBAYAE clinical 22 3L nosologic emity
2t gelstdek. 218k Schuknecht™” = Me-
niere’ & A¥olety] ByHoE Welde s
4 ggelgti ME Zsjolu, Meniere' ol
W Be s s)Eo] ol AR R &
G A AA Q7] W] ol @ sl vha
E F5Hegan @ 4 Utk Meniered o] %
FABAY Fofol JsladME Yohn 4
il e AREE Lousw o x =
Meniere® ol F3A37A ) Folo] ofste] of
Z1doe 94A aga gty $A7 wA
%7] wWiEol Meniereo] Wx F uole %
oj ol 2% end-organ diseaseH= 7ol Uwk
Aoz SdHI Ao,

Meniere® ol 5342 37kx9) FE4& 9
ARoz Ui Fa HKolHe e
Heke 47t EAggn Adste Advas
£ Meniere' & cochlear Meniere’s disease or
Meniere’s disease without vertigo%} vestibu-
lar Meniere’s disease or Meniere’s disease
without deafness® %372 s, 1
At 19850 Meniere'd ] X &o g B
2o Ag 44387 A% Hearing® Equib-

KEY WORDS : ﬁe;m:'s Disease * Definition * Pathology * Pathogenesis.

-1-



rium®} Ao M= o gAH v Sol Hyg
38 cochlear Meniere's diseasett vestibu-
lar Meniere’s disease7t 57 %2l Meniere
I Ze HYgy 248 BAdge 4y 2
ZA7F 9171 W&ol 54 A2 Meniere ol o §
EFAN A@tn s =g Phaltzo}
Matéfi*’ % Paparella’+= Meniere % €} 7} Ube}
Ve 54 37hA FEael 9wy Ago]
EA8kA idiopathic ¥ 7ol vrehduy
= Meniere’s disease2} L 748}, o] &g
SR3AA F340l Awd dse Fas =
A7t de Aol Uebd i Meniere's syn-
drome°l2til FAHSRE o} ofHAw
olge) waclel uig Wesldel susx
WobA o= B9t Qg AE WFo g
HSeAs 47 44 ebvka 2o

AZEA ] AAE o2& Meniere® & W
ol 715 ool @ Wy, WE P oy
FEHOE dv AdA Aaow 58 Gy
fluctuatingdh= #2744 Hel2 AWM
ol zh o] 3| Fuken), WFE L Ao
2 dojua FRol A £ A5 E 0 Age
A E Y ole] wrato] glojof sha &
3 e4d FEE EwauA $4% orienta-
ted el 4] neurologic sequelae’t g 2%
2ta gojsha ok

™
we

J

o 2|

1938'd 93] Hallpike9} Cairns'™ 2 U2
9| Yamakawa™7} 7}7} Meniere & 7bzl &
Ao FFF ZHAANN WYZEZo] Ax
Beltty 22e BHY o)F oy stxpgo)
ol3te] Meniere® o vlz2ute] g Mo
E WHZFFol /g AR 2 e) ety
Ldolghe FAN 53 7o) Bmsojg
th. Menieregtatol W3 Wujg 253 ap
Bile)] o9 Antoli-Candela®& 19749 &5
& ESoA, Fraysee 52 187) 53 3 17
7H(93% )l M, Paparella® & 167)¢] &%3

=
ol A, Okuno & Sando™¥& 227 253 w

Foll M WHZEFo] debedg Bustgn, 2
2]t} Meniere® 3 W& 4% 3} 0) F#aA o
WA & o H7hA mdho] A7 B Aoz
&2 A = vk Schuknecht} Gulya™E Me-
niere’ o] I B} ZEFIME YPx4
Fol wol] dFEm Budgon, Rauchs
We WPZFFo A B 1999 FEFS
ZAHeE A3 139 A= MeniereZ 40 A
o} 6ol M= MeniereZ4°] §18< wHs
FAY WHZEFl glE 10089 ST
A A3 1009 2 FolA MeniereZ4to)

T ¥FSUGn Bausgo,

Meniere® #7}oll A WY Z5Fo] vehhe
Aol ol vzube] B9l whit 3Pge] wl
Ei= Al gk thae) zole glout
(Table), €h5-%2] Reissner?oll A& A4t
VEAAO FPGANE Ao el A
FollA gRE oy dag W Abuki kel A
€ obF EEA #AHACD B sy o,
ERE ob-d e A ¥9lol webA Reiss-
ner?e| el Gy WEE Frasyees?
& oh HDHARN M= BE H o)A Rei-
ssnertel WAL BANm wmsigon,
Okuno®t Sando$™ WHL4EZe 4Ag A
E7b vEhvs NEE o Hea oA
b wRA AR A b dopa B
L3 Meniere® ol Al w2 ube] 2 ueg)
A £%F s7orE vRue] BRs B
ol &zlelele) vlgete] #®(collapse), I
@ EE foldings% ol Ewhevii ez glo
ool @ &zle] Gehte WxE il 40%
olstel Ao Bugan glrprsem g
Fool v2ute) Wilo] Fo9 Welx et

Table. Locational frequency of endolympha-
tic hydrops

Number Inferior parts  Superior parts

oL e Coclea Scele Utide SCC_

Investigators

AntoiCandels 19 al @l none !
Paparella 16 al  most none ?
Qoo & 2 A ¥ ou 8

-2-



LZolgte BAI} HEOA HRRFgNE
W7k b3 AsA 2AEE ¥999 Reiss
nerZtel] i@ A7E B3AF Meniere ¥+
o ZFE AToNRT ol FTEAYL
Fadte e §23) Ax=olA o). Reiss-
ner?te ¥ FHo MEZFOZ o]FjAE g
e ZozM YPZud He 32 9H4
2 FAHNT Y=Y Hee 3L F
AHEZ FAHNA lom, FFAS Reiss-
ner%ol o] F7hgtel] metq A EwjFo]
A8 dohan Basdohen? §H Me-
niere’ 0l A Ao FFZ A7 & o
WHZFFol AE Reissner? ] A E #istol
g 427224 Johnsson'”e Reissnerde)
M E FAo] AFE BudAon, Ki-
mura$® & AAYP)Z 2N FHAHE
23 AHME 9Fe] eSS Rudg
2.9 Yoons™2 Reissner?e] MEo] £73
7 WPZFFol e Aol WY=z+E
ol gl Zfol udlel qAAEE £33 F7}
7t Aoy FAAEE £33 247 AAS S
B8ttt Reissner?o] @Wslo] g Axe
Meniere$ztol A gt olyz HEUPL o]
83 WYZFZL F2E FoE o3 A
TAol odte] W& Azdo] Po] BFY A
°] B35 2ic}. Shinozak® Kimura®€ A&
v 7 2204 BZE ReissnerZol A F 34
o] AY3 A X 9Fo] BRHAOY
M EZF] tight junctionol= W37t ik
I HI3AIN, RuidingS® 3 AlbersSVe 2+
Zt A Z 3 ARAvZ 22A Reiss-
ner%e] A} FIAEe APEL VA
Ay Basyan, AEVe ARAu A 22
o4 Reissner?e] st o] glo] F2 FHA
Eo| AY, IAME] Fu, M EZS) )
A e e vF, YA ny §R9
43 ZH&7F B2 AD junctional complexE
Aol mans

Meniere #7219 zAge|idoan Fod
ul3doze wage] wsoldde ¥z
° W3}, CortiZ|#e] fEAMEe] wWsl =&
i AZE AEe) wstse 548 waHA

Pathology of Meniere’s Disease.
Severe endolymphatic hydrops(H)
showing bulging of Reissner’s mem-
brane(arrow heads).

Figure.

St dl Busel Ao 2y 493
o2 Fug HIZFZAN BRHE B
07 2 AAnE 2Ro2N P2E 2
Zldle ¥Fol dojuAT YPZ FFo] 2
FHAA 950 dojur ol AP 53]
Y JARA A Yepdope o] &
BEAXE Z7)dE W37} gloy yYzZsE
o] AYPHAAN HY A A3 YFRAHME
o ¥s7h AF dehde Ate] AdsuA
NNAYAZ o2 £44o] FHa YFole W
FRAE ¥sh7l eon dA on, Y
AA7%E MAEe WUE FRAEY FAY
WHE HAdn A ok, @ Ki-
mura$® & Meniere 8249 A& A 22
oA ko HG HNARM HFLHA #
BEAEE @o| BARAo YBEE 433
A58 228 BFIAGE A ool BF
Aadolgtn wuson, AREL o
A uBggoz #3E 2215 aging 48 1
2138 Meniere'd ol {7 40| opeta
A3t £§ Nadol$¥< &% 7ol Me-
niere & 7k 2] AAPM R 22NN
FRAZY &30 Y& VALY B
AESt JANZA AE 3 Wsde A
Wol Qe A fle Ao M2 Zol7t A
on, @A Aol g ANA e A ¥l
o], WREMES JfRAMES 72N

-3-



afferent nerve ending¥ afferent synapses2]
FH Zarh v Bastgich

Meniere #219} TEAY L f2alA] Ao
A WHEES ol Bad 2AYe) sty
2 e e APzl TEH Asje
vl22e) W3l 53] Reissner®el HWwlojax
FAE azdo] Yol XYoot 19 Y@z,
FEAE 2 AN AT WA
BFE 270 N2 AEA Bdohe A
oleigt 22710] Meniere® o 5 < =AW
eghy dolgtn AASI)oE o2t B
WOgE F o Be 97/t Wy Aoz A
ndgm sy

& Ef

HAM7bA MuE vZE Meniere® o W
713& oldstr] A A 5449 g
4 22 WPZEFDR ABAA oF #
B & lE dezkA aQev desg
ob7l fig Rdg :xoz ool gt
Kiang”2 WHLF%S dosleve ort
A 84F % autoimmune reactions, allergic
response, blocked drainage, excess endoly-
mph, automomic imbalance, viral infections,
dietary deficiences®} vascular irregularities
5ol Y& 33 Meniere o] 45 dA,
dE 2 oFFe WYZSEFoY 1 F93
o2 dojdnn st ste], o stA UelEe
TEAA vpAY FRE YEzsFo|gm o
At olskztol 9N AAY stz
48 odt WPZ5Fo] Wy 2
FL oY aAEo] WYL AL
ZhE fEsd WYTZS£FS WAL
Meniere® ol F4EE kA7 99U A
olghe A= ergAol artm 4zgc)

Hole Wezez gPzaoz FAHE
FEo2 yFolx glow, Wyzee o] Eo)
Watel 1927\ Guild7} LEF FHEPol &
(logitudinal flow theory)$} 1958'd Naftalin®
Harrison§*0] 88 2 &8 o) &(radial

flow theory)ol @A7A L2 §4& 714
2 284 Ao dxe Fdee Wgzde 9
+9 @zoM 99 #(cochlear duct) o2
#H50] ductus reuniens, T3, ¥¥d,
B RS S A WYZES AR Syt
Hol dz el M FFdche 7HoH, 33
o AeE HYZAL FA4HQ Bujg F47}
vlEvte] oj= R9jo At dojd F low
53] Reissner?t2 ogzologye yyx
doz fluidd W&l Fe oo one-way fil-
terd] F¥2A gk Aot
WHZFT e WYz e 2928
3 ARste] wefste] ¥ w WPEZELEH Y
HHLGe 75 Feoh d@so] Yoy
Bt WeEzEsua Wz v
b #Aglel Dok A8 44T £ Ak
AAe) Aeoe WdZesdn yyzde)
BRNeE ol ol Fad axres
7IeS BY AUAE WEZesge yyn
g FAEH F2olth?, 1965 Kimurash
Schuknech$* 18]35 1967'd Kimura®o] 2
o] WHIFFS 2 & e wyol
WH e 9 Yy e asie 7juy
AN JFHoz NEd o] Fo @& ot
ogte] e FEL AL HaA) de] Abg
HojAa glek, olej g WS WHZ WY
LIEFHE FHIGE FASRES
2 d9ste 2ARA, Kimuras?'e 71Ug <
olgste] k¢ PGS AASE ductus
reuniens& WA & WPZFFo] Yot
Biuste FHAEHNMEE by G F
H 3k, Paparella$'e ¥HE WIZES
& R WY EZG AA o] obde o F9
Z2e wERy FohzA WYLl oFy
Fol ZHE xelste] Meniereol futg
F AT Musgch WYZE5He) vy
A AEt HPZe) FAEH 5 G g
2] WPLFFE FLAYE GE F7
E24 SandoTUW e WPZEF] e S5
FA Aol N B AR wgo]
ABH I Qa, ol F weEF) HEo )
HEFFY AEohs 4RBA} Qe Bn

-4-



A3, Tkeda®"We WIZESB] lumeno]
FohA v 2L, StahleTV L WA =SB

HEYF7E FobA Ae RAE RudtdA Me-
niere’d o] W2} o] Yk Fash
o0, g Yoon§™ & 0] 48} Fo] AAESH
AW WEZEFde AAAA fgz
Z& Y272 Meniere® o Falg nusqg
FHAZ WPEZEFag PPz v
Lol F52483 PPzyel oj2 e
Aztgol glom, Wole fluide Hsjd =
AAEE oI FeA JAopoensse o)k
289 Fojst Aol Hol WHLEFo] #
WEHtE A2 WPEES0 e 25T
7*31“'213}3'! AN WY ZY F99 4
Ee 7§§l- Wah Wz 9% 9
*l]%-ﬂﬁ-"" o 2dge] #AUE FAo
K GeSW Meniere¥ #abe] Wz
AU 248 Fiko] W@z e Hos)
43z collagen®] %A} YPimyo] A
FEdol WL 7sAo)g xestal U
HLIFZE Fdddan #3sgom, oyw
8%k 242 Schindlers* o1} Arenberg s
© Meniere ¥4tol Al Y@L de] 22 7ALg
T WA FetA A7z A o)u] wat
ok AuAz YEEesas Wadzge
welslige] golgohiz Apao] o wol
B} A A =) Qrponssd Harris510.e o @ 5
oA dubgg futAgo s WYz
Fol MAEnE FAE FEHYL Filo
AR ok A 7R oo W W FAF
ANGE dTFHREL oug FuzA A%
A7h @ Rofol),

Wz o ge drAEe Wyzs
FTE dovled Yo WELZESAN WYz
3o V5o Aolvto e ¥ MUY 4
fiche dsle 2HESAY. SterkersEO s
Thalmannd*” & Wjo] )& osmolarity gradient
b EAGAN FAEPol PPz 5
? electrochemical T419] o] & sks} 2ol
Todte A8E d0) WYz gFe AA
%48 weby fEHoz z¥YL Udn
HIASAT SaltsPo] ohgol A Wgze

@ o -{)' rs\o

f 54

TEEEE o} F Rold guje) 5L A
A=y = Z‘ﬂ‘i] %3]-\3‘-1 Bl
At o] olH Y VRS LA
ke vo]ume flow<] Z“’l'|7} Rk
ol FEsdE g v
=Sk 8 F4hAE £ Hae ’J"W"'I Bl
ste] fEEE eue) 5Pt Wgzs
FTE ALY F v B HiSe HZo)
A E I 9ok, Kawauchis? & 23 ete) Fol
dUel endotoxing FUBoEH WPZLFE
Bl °‘”°}‘?&F% A A8 3 Nomuras™ 2 7
Yot o] FA%e Eate] ool herpes sim-
plex virus® FUdte] WHIZEFo] B3
BIg AAY ol BAe ofubiz g9
T4 s WYEEZRES pee) geg
FA kil stk 29 Tomodas™ & stylo-
mastoid foramens §3te] WSS {ubA)
AA 498 ol] immune deposits®] U oju}ir
WHZFEFo] e e Hanstd. JunhE
7} Rarey5 e TEAYS T§ AFolN &
2Egel A volo) EAfsh= G g
% owolete] AsletA A osmolaritye] W
5o WHEFFS F98 Zojgta Bus)
3L, Matsunaga$™-2 anaphylatoxinol 2] %
complement system®] W87} WP L2 0]
Aol #e) gty RS FEAUYL Foo
AA At Zanetlis™ & Meniere $249) @
2HAoNA cell-mediated Hugo] 27}
ALE BastH

, Bernstein’s'V2 Meniere
WA g ‘§EH—| gA ) 2d Ny}
7hd & B8 ek Hauslers'™ & Meniere 8
Aol de o2& 248t immune-com-
plex7} A&so] &S BAsT Wolne) s
el 7)de] BojEgtn Masg),

olde etA AANE FAEL EHeta
B0 Meniere® & o 2j7}x 291%o0] 2tz w
= B@Hos yolo zgatelA, g g3
T WHIESBA WPmde) 753 E o
2AAY WdogE o RYol s5H)E
oA YuNE, e YYz o) &
B3} JAEP) WYL FojE 2 ste
WHZFFE {28t Meniere® o S el

-5-



TAEE oMY AzE T ey of

L8l BHo] F2F ATL e
FF O We ATE 5o Ao wela
o= Jlata glrh

Moo BN

N

D Add, 19y, deF o d¥ges
e H‘I%!E FTol W Hegty 9
7148 A7, §e|dA 32509~
624, 1989

2) #HY, HAE, Y& AFAAM A
ol wE Reissner?to] A Eus}o] Bt
AT FoldA 34 668~672, 1991

3) Albers FWJ, Veldman JE, Huizing EH :
Early hair cell loss in experimental hy-
drops. Ann Otol Rhinol Laryngo 96 :
282~285, 1987

4) Albers FWJ, de Groot JCMJ, Veldman

JE, et al:

cularis and Reissner’s membrane in ex-

perimental hydrops.

104 © 202~210, 1987

Alford BR : Committe on hearing and

equibrium. Report of subcommttee on

equibrium and Me-

Diagnosis
and evaluation of therapy of reporting.
Am Acad Opth Otolaryngol Trans 76 :
1462~1464, 1972

6) Antoli-Candela Jr F:The Histopatho-

logy of Meniere's disease. Acta Otolary-

ngol Suppl 340 : 1976

Arenberg IK, Marovitz WF, Sambough

GI : The role of endolymphatic sac in

the pathogenesis of the endolymphatic

hydrops in man. Act Otol 76 : 1~49, 19

70

8) Arenberg IK, Norbach DH, Shambaugh
GE Jr : Ultrastuctural analysis of endol-
ymphatic sac biosis. Arch Otolaryngol

Ultrastructue of the stria vas-

Acta  Otolaryngol

N

5

its measurement.
riere disease : Criteria for

7

9

10)

11

12)

13)

14)

15)

<

16

-6-

108 : 292, 1982

Atkinson M : Menire’s original papers
reprinted with an english translation to-
gether with commentaries and biogra-
phical sketch. Acta Otolaryngology Suppl
162, 1961

Bagger-Sjoback, Freiberg U, Rask-Ande-
rsen H : The human endolymphatic duct
and sac . An ultrastructural investigation
under normal pathological conditions. In
Meniere’s disease, pathogenesis, patho-
physiology, diagnosis and treatment. Na-
dol Jr(ed). Kugler & Ghedini, pp 75~
80, 1989

Bernstein JM, Shanahan TC, Amsterdam
D : Histocompatibility antigens and sen-
sori neural hearing loss. In Meniere's
disease, pathogenesis pathophysiology,
diagnosis and treatment. Nadol Jr(ed).
Kugler & Ghedini, pp 147~154, 1989
Fraysee BG, Alonso A, House WF : Me-
niere’s disease and endolymphatic hyd-
rops . Clinical-histopathological
tions.

correla-

Ge X, Shen Y : Histopathologic changes
of the endolymphatic sac in Meniere’s
disease. In Meniere's disease, pathoge-
nesis, pathophysiology, diagnosis and
treatment. Nadol Jr(ed). Kugler & Ghe-
dini pp 97~104, 1989

Guild SR : The circulation of the endol-
ymph. Am ] Anatomy 57~81, 1927
Hallpike CS, Cairns H : Observation on
the pathology of Meniere’s syndrome. J
Laryngol Otol 53 : 625~655, 1938
Harris JP, Toriyama S, Fukuda S, et al
: The endolymphatic sac : Its importa-
nce as a site of inner ear host defense
and immunity. In Meniere’s disease, pa-
thogenesis pathophysiology, diagnosis
and treatment. Nadol Jr(ed). Kugler &
Ghedini, pp 125~132, 1989



17)

18)

19.

20

21

22)

23)

<

24

b

H usler R, Arnold W, Schifterili J : Im-
mune complex dposits in membranous
labyrinth of patients with endolymphatic
hydrops. In Meniere’s disease, pathoge-
nesis pathophysiology, diagnosis and
treatment. Nadol Jr(ed). Kugler & Ghe-
dini, pp 193~198, 1989

Ikeda M, Sando I Endolymphatic duct
and sac in patients with Meniere's di-
sease . a temporal bone histopathological
study. Ann Otol Rhinol Larynol 93:
540~546, 1984

Johnsson W : Reissner’'s membrane in
human cochlea. Ann Otol Rhinol Lary-
ngol 80 : 425~438, 1973

Juhn SK : Inner ear fluid dynamics and
endolymphatic hydrops. Acta Otolaryngol
Suppl 406 : 26~30, 1984

Juhn SK, Jung TTK, Choquette D, T et
al . The role of arachidonic acid meta-
bolites in the inner ear fluid homeosta-
sis. In Meniere's disease, pathogenesis
pathophysiology, diagnosis and treat-
ment. Nadol Jr(ed). Kugler & Ghedini,
pp 61~68, 1989

Kawauchi H, Lim D], DeMaria FT : Role
of middle ear endotoxin in inner ear in-
flammatory response and hydrops. Long
term study. In Meniere’s disease, patho-
genesis pathophysiology, diagnosis and
treatment. Nadol Jr(ed). Kugler & Ghe-
dini, pp 113~124, 1989

Kiang NYS : An auditory physiologists
view of Meniere's syndrome. In Me-
niere’s disease. Nadol Jr(ed). Kugler &
Ghedini, pp 13~24, 1989

Kimura RS @ Experimental blockage of
the endolymphatic duct and sac and its
effect on the inner ear of the guinea
pig. A study of endolymphatic hydrops.
Ann Otol Rhinol Laryngol 76 : 664~ 687,
1967

e MR

25)

26

27)

28)

29)

30.

Z

31

32)

33)

34)

Kimura RS, Ota CY, Schuknecht UF, et
al : Electron microscopic cochlear obser-
vation in bilateral Meniere’s disease.
Ann Oto Rhinol Laryngol 85 : 791~801,
1975

Kimura RS, Schuknecht HF : Membra-
nous hydrops in the inner ear of the
guinea pig after obliteration of the en-
dolymphatic sac. Pract Oto-rhino-lary-
ngol 27 : 343~354, 1965

Kimura RS, Schuknecht HF, Ota CY, et
al © Obliteration of the ductus reuniens.
Acta Otolaryngol 89 : 295~309, 1980
Kirkegaurd Sorensen L, Theilgaard A,
Thomsen J. et al : Méniére's disease, a
neurophysiologial study. Acta Otolary-
ngol 83 :266~271, 1977

L chen EA : Morbus M ni re’s. A comp-
lexity of pathological manifestations. A
neurophysiological study. Act
(Scand) Suppl 46, 1970
Lundquist PG : Aspects of endolympha-

Neurol

tic sac morphology and function. Arch
Otorhinolarynol 212 : 231~240, 1976
Lundquist PG, Kimura R, Wers 11 J : Ul-
trastructural organization of the epithe-
lial linging in the endolymphatic duct
and sac in the guinea pig. Acta Otolary
57 : 65~80, 1964

Manni JJ, Kuijpers W : Longitudinal flow
of macromolecules in the endolymphatic
space of the rat : An autoradiographical
study. Hearing Res 26 : 229~237, 1987
Matsunaga T, Harada T : Clinical and
experimental studies on the anaphylato-
Xin as etiologic factor of Meniere's di-
sease. In Meniere’s disease, pathogene-
sis pathophysiology, diagnosis and treat-
ment. Nadol Jr(ed). Kugler & Ghedini,
pp 49~54, 1989

Morgensten C, Amano H, Osulakova A
“Inon trausport in endolymphatic



35

<

36

37)

38

39

40

41)

42)

43)

space. Am ] Otolayrngol 3: 323~327,
1982

Nadol Jr JB, Thornton AR : Ultrastruc-
tural findings in a case of Meniere’s di-
sease. Ann Otol Rhinol Laryngol 96 :
449~454, 1987

Naftalin L & Harrison MS : Circulation
of labyrinthine fluids. J Laryngol Otol 72
1 118~136, 1958

Nomura Y, Hara M, Okuno T, et al:
Modality of endolymphatic hydrops. In
Meniere's disease, pathogenesis patho-
physiology, diagnosis and treatment. Na-
dol Jr(ed). Kugler & Ghedini pp 89~96,
1989

Okuno T, Sando 1 Localization, freque-
ncy, and severity of endolymphatic hyd-
rops and the pathology of the labyrin-
thine membrane is Meniere’s disease.
Ann Otol Rhinol Laryngol 96 @ 438~445,
1987

Paparella MM : Pathology of Meniere’s
disease. Ann Otol Rhinol Laryngol 93
(Supp 12) : 31~35, 1984

Paparella MM : Pathogenesis of Me-
niere’s disease and Meniere's syndrome.
Acta Otolaryngol Suppl 406 : 10~25, 19
84

Paparella MM, Mancini F ! Vestibular
Meniere’s disease. Otol H & N Surg 93
* 148~151, 1985

Paparella MM, Sajjadi H, DaCosta SS, et
al . Significance of

lateral simus and

Traumaun’s triangle in Meniere’s di-
sease. In Meniere’s disease, pathogene-
sis pathophysiology, diagnosis and treat-
ment. Nadol Jr(ed). Kugler & Ghedini
pp 139~146, 1989

Person B, Brackman D : Commitee on
hearing and equibrium guidelires for
reporing treatment results in Meniere's
disease. Otol H & N Surg 93 : 579~581,

44)

45)

46)

47)

48)

49)

50)

51)

-8-

1985

Pfaltz CR, Matéfi : Méniére’s disease or
syndrome ? 1 A critical review of diag-
nose criteria. In Méniére's disease. Vos-
teen et al(ed) : Georage Thieme Verlag
93 pp 1~10, 1981

Rarey KE, Tyneway D, Patterson K:
Adrenocortisteroid regulation of inner
ear Ka-K-ATPase activity. In Meniere’s
pathogenesis pathophysiology,
diagnosis and treatment. Nadol Jr(ed).
Kugler & Ghedini pp 173~176, 1989
Rask-Andersen H, Erwall C, Freiber U,
et al : Morphology of the muring endol-

disease,

ymphatic sac under normal and experi-
mental conditions.In Meniere’s disease,
pathogenesispathophysiology, —Diagnosis
and treatment. Nadol Jr(ed). Kugler &
Ghedini pp 81~88, 1989
Rask-Andersen H, Freiberg U, Bagger-
Sjoback D : The ultrastructure of the
human endolymphatic duct. Acta Otol
Supp 406 : 61~66, 1984

Rask-Andersen H, Stahle ] : Immunode-
fence of the inner ear? Lymphocyte-
macrophage interaction in the endolym-
phatic sac. Acta Otolaryngol 89 @ 283~
294, 1980

Rauch SD, Merchart SN, Thedinger BA
: Meniere’s syndrome and endolympha-
tic hydrops. Double-blind temporal bone
study. Ann Otol Rhinol Laryngol 98 | :
873~883, 1989

Ruding PRJW, Velidman JE, van Deelen
GV, et al: Histopathological study on
experiemtnally inbuced endolymphatic
hydrops with emphasis on Reissner’s
membrane. Arch Otorhinolaryngol 244 :
174~179, 1987

Sakai N, Igararhi M, Ohashi K, et al
Sclerotic changes around the endolym-
phatic sac in human temporal bones.



52

53)

54)

55)

56

57

58

59)

60)

61

Arch Otolaryngol 242 : 315~320, 1985
Salt AN, Thalmann R : Rate of longitu-
dinal flow of cochlear endolymph. In
Meniere’s disease, pathogenesis patho-
physiology, diagnosis and treatment. Na-
dol Jr(ed). Kugler & Ghedini pp 69~74,
1989

Sando I, Ikeda M : The vestibular aque-
duct in patients with Meniere's disease

“a temporal bone histopathological
study. Acta Otolaryngol 77 :558~570,
1984

Sando I, Yamaguchi N, lkeda M, et al :
Correlation of otopathology with seventy
of hydrops. In Meniere’s disease, patho-
genesis pathophysiology, diagnosis and
treatment. Nadol Jr(ed). Kugler & Ghe-
dini pp 41~47, 1989

Schindler RA : The Ultrastructure of the
endolymphatic sac in Meniere’s disease.
Laryngscope 89 : 85, 1979

Schuknecht HF : Menieres disease : pa-
thogenesis and pathology. Am J Otolary-
ngol 3 349~352, 1982

Schucknecht F @ The pathopysiology of
Méniere’s disease. In Méniére’s disease.
Vosteen et al(ed) : Georage Thieme Ve-
rlag pp 10~15, 1981

Schuknecht HF, Gulya AJ]: Endolym-
phatic hydrops : An overview and classi-
fication. Ann Otol Rhino Laryngol 92
(Suppl 106) : 1983

Shinozaki N, Kimura RS : Scanning ele-
ctron microscopic observations on the
distended Reissner’s and saccular mem-
branes in guinea pig. Acta Otolaryngol
90 : 370~384, 1980

Stahle J, Wibrand HF ' The temporal
bone in patients with Meniere’s disease.
Acta Otolaryngol 95 : 81~94, 1983
Sterkers O, Sziklai I, Ferrary E, et al :
Osmolality of the inner ear fluids. In

62)

63)

64

65

66)

67)

68

=

69)

-9~

Meniere’s disease, pathogenesis patho-
physiology, diagnosis and treatment. Na-
dol Jr(ed). Kugler & Ghedini pp 37~40,
1989

Takashi M, Haris JP : Anatomic distri-
bution and localization of immunocom-
petent cells in normal mous endolym-
phatic sac. Acta Otolaryngol 106 : 409~
416, 1988

Thalmann R, Salt AN, DeMott ] : Endol-
ymph volume regulation possible me-
chanism. In Meniere's disease, pathoge-
nesis pathophysiology, diagnosis and
treatment. Nadol Jr(ed). Kugler & Ghe-
dini pp 55~60, 1989

Thomsen J, Schr der H, Klinken L, et
al . Meniere's  disease : Peripheral or
central origin. A Neuroanatomical Study.
Acta Otolaryngol, 1984

Tomoda K, Maeda N, Yamawaki T, Ya-
mashita T et al : Immunologically indu-
ced endolymphatic hydrops : Its mech-
naisms and pathology. In Meniere’s di-
sease, pathophysiology,
diagnosis and treatment. Nadol Jr(ed).
Kugler & Ghedini pp 165~172, 1989
Toriyama S, Hauriss JP : The endolym-

pathogenesis

phatic sac : its importance in inner ear
immune response. 96 :
685~691, 1986

Wackym PA, Freiberg U, Linthicum FH,

et al . Human endolymphatic sac : mor-

Laryngscope

phologic evidence of immunologic func-
tion. Ann Otol Rhinol Laryngol 96 :
276~281, 1987

Watanabe I Méniér's disease with spe-
cial b i i

on y, d

and prognosis. Otolaryngol Related Spec
42 1 20~45, 1980

Watanuki K, Sato M, Shinkawa S, et al
* Reissner’'s membrane in human ears.
Acta Otol 91 : 65~74, 1981



70)

7D

72)

Yamakawa K : Uber die pathologisle ve-
randerungen bei einem Meniere-Kran-
ken. J Otolaryngol Jpn 44 : 2310~1212,
1938

Yoon TH, Paparella MM, Schachern PA
* Otosclerosis involving the vestibular
aqueduct and Meniere’s disease. Otol H
& N Surg 103 : 107~112, 1990

Yoon TH, Paparella MM. Schachern PA,
et al: Cellular changes in Reissner’s
membrane in endolymphatic hydrops.
Ann Otol Rhinol Laryngol 100 : 288~

73)

74)

-10-

293, 1991

Zanetli FR, Plester D, Klein R et al :
Immunological patterns of inner ear di-
sease including Meniere's disease. In
Meniere’s disease, pathogenesis patho-
physiology, diagnosis and treatment. Na-
dol Jr(ed). Kugler & Ghedini pp 133~
138, 1989

Zechner G, Altman F : Histologic studies
on the human endolymphatic duct and
sac pract. Oto-rhino-laryngol 31 : 65~ 83,
1969





