MR Imaging of the Temporal Bone
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MRI > CT for temporal Bone Imaging

Sensorineural hearing loss
Vascular mass
Vertigo/Tinnitus

Facial nerve palsy

I. MRI Techniques

Temporal bone MRI®A ALEFH+= 7[EHAIZ = 3mm7b23 9 conventional
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spin-echo image ©]9ld], 1-2mm thin section®] 7}

spin echo @ Z3%57 T1 X370 At

SNRE @4A7171 98t &5 &0 A S surface coil& A&7 E =
o field7t S AY 2L 2ol E SNo| "ojzh  ol9o] A 3

o

© 2 3D-CISS(constructive interference in steady state) 71¥o] o o]
E gAZMY heavily T2 AZ44E €€ + A FISP(fast imaging
with steady state prcession) 2718 dZE =2 wd3d 7P 22 membranous
labyrinth, internal auditory canal® F33t= 79, 83 HAIZEFH internal
auditory canal Y7E A7} anterior inferior cerebellar artery$
vascular loop 5% ZAAst=Y &6ttt 3DFFe @3-S susceptibility
q3ro] A GAA 7ol AojR= Holtl 53] magnetic susceptibility®] =f
o]7} 2 inner ear ¥ mastoid air cellss°] A7} Fo}. weba o] g

susceptibility effect® ZAA717] Y|4 H4& TEE A okgity,

. 3%

1. Petrous Bone( Fig. 1 & 2 )

Temporal bone® petrous portiontho] inner ear (otic capsule)”} 981
A Th.

Petrous pyramid®l #H@ol A& F7HA T8I FEE tegmen tympani
(tympanic cavity®] roof)¢} arcuate eminence (superior semicircular canal$]
o] 91+ bony prominence)’} %t}

Posterior surfaceol & porus acusticus®} vestibular aqueduct$} cochlear
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aqueduct E°] U4t ©lE F vesticular aqueduct (endolymphatic duct)s
petrous ridged A3  H3PsA E¥x Ak Cochlear aqueduct
(perilymphatic duct)+: jugular foramen %< internal auditory canal®l 3}
uho 913t oA HsA EUrk  Membraneo] $13 subarachnoid

space®} A=) 9 oA inner ear infection®]A meningitisE FLE B

g & A
2. Inner Ear

o2 wEEHq U

Inner ear: petrous apex® otic capsule£d] o] gon, FFAHL §X
Al 71 vestibule® semicircular canal® vestibular labyrinth, & Z}tol] & Q3+
cochlea® cochlear labyrinth#t %t} v £+ oval windowd round window
of 9sir zmAH} AW, Uo|l%E, vestibular aqueduct 2 cochlear
aqueductel] oA FAZAUY FFo9 wEHT Qo

CTolA = bony labyrinth®s £ % 33 MRIYAE membranous
labyrinthtfe] AAHE A& F o, 454 23 ¥ membranous
labyrinth®] ©]4r© & vascularityyt permeabilitye]de] U= 7Z2-$ MRIA
A G E 2PSHHT

1) Bony labyrinth( Fig. 3 )

Cochlea = modiolus FHE 2%-2% 31437 basal turn, middle turn®
apical turn® 3% &2 FE3H basal tun 2ol round window$}

cochlear aqueduct®] opening®] Ur}. MRIYA hypointense modiolus <}
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spiral lamina’} T-E2¥t}. Spiral ganglion®]l modiolus Well 13 cochlear
nerveZ} Al ZtE T},

Semicircular canal(SCC)& superior, lateral, posterior® 370¢] semicircular
canal®] vestibule®] posterior aspectel] dom zZzZbe 2/3 circleg ©o|F1
Attt 229 anterior endE ampullagl &2+ enlarged saccular structure
2 ¥o] 9o superior SCCH posterior SCC nonampulated ends® &
31 # common crusE Aot

Vestibule2 bony labyrinth®] £%& xx|3t8 ¢Z& 0 F cochlea?t X3t
2t} Oval window$} vestibular aqueduct& 7%t

Cochlear aqueduct ¥ internal auditory canalel H3Js}A 9 x3l™ cochlea
9] basal turnS EXE jugular foramen® lateral border7}x] wWo] gloH
funnel shaped orificeE zt=vt.

2) Membranous labyrinth

Semicircular ducts, vestibule(utricle®} saccule), endolymphatic duct and
sac, cochlear duct®} multiple communication channels, round window
membranel. 2 o] Fo]&d ¢t} Vestibule® membranous labyrinthe 7}&
Z B HRolt} o] subunits?! utricle®} saccule CTY MRIoA +EE
gl & A oval windowel €3t middle ear cavity®} 2] Uth
Endolymphatic duct® vestibule®] saccular duct®} utricular duct®]
confluence® WEo] X B vestibular aqueduct® we} posterior SCCY HZE
oz HYPsIA 283 o&F IcemAE o olgZ o2 F8 3l epidural space
o] 9 x]3l= endolymphatic sacol F* Xt} Paddle E%9 endolymphatic

sac posterior petrous bone? foveaol X8}, vestibular aqueduct®
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opening®] cranial end¢} durarlelel At} Endolymphatic duct® 2mm?Z o]
o] short single-lumen tubule?! ¥ endolymphatic sace 23|83 © I3
B8 tubule, cistern, crypts®] interconnecting 732 Christmas tree =
o=z =ojalth. Cochlear duct (scala media) = basilar membrane®l

organ of CortigZ 7}A32 Y217 ductus reuniens®l <3t vestibular

system® endolymphatic space®} GZHo] A

Internal auditory canal2 falciform crestol & A3 T+ FELSE FEIHD
SAR " S5 superior ¢ inferior vestibular nerve’t Aum, HAAR
2 A &5 o) facial nerve®t cochlear nerve’} At}

3. Facial nerve
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labyrinthine, tympanic, mastoid segment® U4 2z FEo] ZAA ¢
W Al Aol F3urgko] wly Al @t} Internal auditory canal®] lateral endell
A Aol £ oz HAANZA T LR 50|71 A labyrinthine segment’} ¥ o]
lateral 9} anterior® 338}, geniculate ganglionS ¥AstHA HIE
posterior ¢ inferior® F33}t}7} tympanic sinus FZoA Al =334
S AMES FHeed o] FXHEE second genu (posterior genu)eh
39, posterior genu ©]¥Z mastoid segmentzt 3% stylomastoid foramen

& E3d 2522 A Yrte 971X E 23k Facial nerve: ear

U

A

rr

structureE * 59t greater superficial petrosal nerve, nerve to the
stapedius, chorda tympani%s 37198 8 EXE .

1) Cisternal (intracranial) segment: Pontomedullary junction®lA] acoustic
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nerve®] medial aspectollA 3™ 2 motor root®} =2 sensory root
(nerve intermedius)® TAE 3, 23-24mm length®l intracranial course&
A X ¥ porus acousticus® E9o]7tt}.

2) Intracannalicular segment (internal auditory canal) : 7-8mm#A %9
internal auditory canall®] segment?ld motor nerve®} sensory nervetw
common trunkE& ©]F ™ falciform crestol €3} internal auditory canal®]
anterosuperior segmentoll ¢ X|3}A ®t},

3) Labyrinthine segment: internal auditory canal®lA] facial canall2 ]
7tAA HE anterior genuZtAE 3} cochlea®] 9 ZFolA lateral %
anterior2 T 3E 3-AmmA =S 7HE &1 7= segment©]th.  Cochlea®)
AR | A geniculate ganglion®] ¥ 1 anterior genug A HA Eudr)
4) Tympanic segment(horizontal segment): Anterior genu%lA] +¥
posterior genuZ7bA] ¢ 12mm7}% X4 == horizontal segment® 0|79
W& 22 lateral semicircular canal®] ¥-& F33tH oval window?] ¢l
A X3t} ol& axial scan’ "inverted V” R %8 Xoln coronal scanol A
£ “snail eyes” EU¥S HT}

5) Mastoid segment (vertical segment): Tympanic sinus% €] posterior
genuol 4] stylomastoid foramen7tA]& #3¥H 15-20mmA = 3§ g},

6) Parotid segment: ©] A& facial nerve® extracranial segmentS 3},
parotid glandE superficial lobe® deep lobe2 2 YT}

Facial nerved ZA3&57}& AHAAHOZ  geniculate ganglion, proximal
tympanic segment oA zte] xFFHE BAY. JEL e 9520

HA ¥=
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Segments of Facial Nerve

cisternal
intracanalicular
labyrinthine
tympanic
mastoid

parotid

4. Vascular structure

1) Carotid canal : Cochlea® anteroinferior aspecto] ¢ X]38}H
caroticojugular spinecl] 2}&te] 29} jugular foramen® 2 ®t}. e
vertical portion® 4AHre] horizontal portion®Z ©]F X W cavernous
sinusZ 3o},

2) Jugular foramen : Jugular spine®] ¢]3}e] smaller anteromedial
compartment (pars nervosa)$} larger posterolateral compartment (pars
vascularis)® Y¥ o} X3, Pars nervosaole ¥HAZHIX 3} inferior petrosal

sinus”} pars vascularis®ll = H4A174 X, XI ¥ jugular vein®] A 43t}

Jugular Foramen

Pars nervosa

CN IX & inferior petrosal sinus
Pars vascularis

CN X, XI & internal jugular vein
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1. Anomalies

o

MRIZ o] E3 & AL inner ear anomaly®]t}. Congenital
sensorineural hearing loss® WH3#-& membranous labyrinth®] anomaly®l

gt ZAo]A gk WALAMEHE © 2= hony labyrinthell o]Ate] dojof A @S

Lo

g F Aok Yoleo o] i bilateralstAl A= Aol U HF
&3t congenital bone anomalyT short bulbous lateral semicircular canal=
A vestibule® confluent® ZHol® clinical symptom¥E @ @o] glE
incidental anomaly©] t}.

1) Large vestibular aqueduct syndrome

Bl A 7] ol 7R vestibular aqueduct’} 5785 gestational periodol A FAA o
2 A7|7F ZAEA Zol A7 AAAQA inverted ] shape tH4! vestibular
aqueduct®} sace] EjA =719 §4d EgE Holn &4 ¥ 5MAFFH A

T

A4 BAReS 298

Y
r\
rﬁ

o]t}. Mondini deformity E.t} 4¥jA T &
8t0] childrendl A 7ZHAHE HHArAY g Holtt A2 axial CT scan
of A1 #Z vestibular aqueductE &<istA Y MRIoI A endolymphatic duct
ok olyg sac7tA] #EE F Utk oA RE dFEAH Z& $SA
sensorineural hearing disturbance’} & S CTH A4 A7Vlodatx
MRI®I A vestibular aqueduct X sac®l #A ASW large vestibular
aqueducte] & APE AZsfop Frh. £ ojw CTY MRINA
endolymphatic sac9] density$} signal intensity7} CSFR. U} vl&£dAY Fo}
Holn o] sacl9 endolymph”} protein-rich, hyperosmolar fluid¥d& Al

Absttl, AArel A9 midportion® endolymphatic ducte 9= 70| 15
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Large vestibular aqueduct& Z#:stE FHH 290o= ICP7} &1 cochlea
injury’7t 99& W X= hyperosmolar endolymphatic sac®] W& E-9]
endolymphatic circulation® 2 refluxste E9°]7} electrolyte imbalance® *
2 3} 31 hair cell homeostasis® Ax=# F48 Xy

Congenital sensory neural hearing loss®t ##® 7134 &3 inner ear®
bone anomaly T large vestibular aqueduct (vestibular aqueduct syndrome)
olty. o]AL URE dSFAHolYd FFHLE YT FE Yo AL
Mondini deformity®l] B3l oF 48] AL &E3}9, sensorineural hearing
loss7} % sdtE & Ut

2) Mondini deformity

Mondini deformity= 75 gestational period®] insult = %28 3}Hinterscalar
septum®] 4 spiral lamina@d©] Ao 9t} Basal tum? AAH o=z @&
H cochlea®A] large vestibular aqueduct’} &3] 2z EwrgEtl.  Michel's
deformity:= Wo] A2 aplasiaoltl. o]AL wl$ =Emn cochles,
vestibule, semicircular canale] 1oioF & A4 X bonelZ YA A&
BENE T}

Inner earo] FHIE = OE anomalye Z=&XA|% cochlear, vestibular,
internal auditory canal deformity7} & A%, ©]21% anomalyE n A=
hearing® improvement= 7ldi3dl7] ol¥t}, ol#d A facial canal®

anomaly”’} &3] TWE® 4% F X932 mastoid segment’} &3] Zukg

3) Aberrant internal carotid artery in the middle ear

Z ol aberrant ICAE YAFH 2 E glomus tumors o2 22 o] 2 AAL

—123—



stch, wAGA Y HFAHo] BAlola AR A 2% 2 HF-Eo|H 59|
73%2 Adow e oz ¥yuyn Yot wIFA S AR A
o= utEA o|go] 1 CTH AEUT 229 bony walle] HolA &1
zgdz7ol & JE F/ WA SHH A2l o JHsteior &,
g@zgAoA ICAY petrous segment’} vestibular lined| ®l2Ho=2 =

o}

23

rir
o

Z =39 Hold FAE 4 ¢lth. Pulsatile tinnitusE FE3t

DDx of Pulsatile Tinnitus:

Dural arteriovenous fistula

Paraganglioma

Papillary adenoma of endolymphatic sac

High jugular bulb or jugular bulb diverticulum
Aberrant ICA

Dissection or pseudoaneurysm

4) High jugular bulb or Jubular diverticulum

High jugular bulb¥ jugular bulb”} temporal bone?] bony annulus level®
tt Ao YXetE AE ©E™ petrous boned 7HE &7 vascular
anomaly©] o}

Jugular diverticulum< jubular bulb7} petrous pyramidi 2 B3 sHA =
29 99 RAus|¥o|3 protruding jugular bulb¥ jugular bulbE EH

s&3te

[«0

“bony plate®] dehiscence® jugular bulb7} hypotympanum® 2 FF
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Ao Z 2¥A 2 &3dlvascular anomaly®] o}
Jugular diverticulum®| petrous boneWolA & © W F = x5t

middle earg& FHetA = &=v. WEHA jugular diverticulume FARA 4

)
A

tto] 7}5 3y} protruding jugular bulbE® WAMAEHA = o)A wbd

A

2xd 9sir Ad"En}. Jugular diverticulume CTA E7FEg 2ok
diverticulume] %22 petrous pyramidel 29, internal auditory canal,
vestibular aqueduct® HFRE F J1 A A= FAHUZA AP, A

Ao 2G4 diverticulumS EYo2H FA& F 9t

2. Inflammation
1) Malignant external otitis (necrotizing external otitis )

JEE 313 FnsAor] T 717 EF AdAF L Pseudomonas®©)



£3] incudostapedial joint®2< FAE X7 YE RolBn2 Z719] =35
oy mucoperiosteal inflammation¥enzymatic resorptions 42 AA mastoid

septa’t 45 WA AFE coalescent mastoiditisE 3 AsHA A

229 gy BFRHEEL BT AToz AzHd Q7 @R Foli
o gze SUE 2AYRESY 43S VY Aol Bk fFaepid
o Zojdd Wt A WAl dE BAE FIFA FIIstel
o7t doluh §FFe) F37h Fopany

COMS] CTA7Z& granulation tissued] 93] %o]¢t mastoid®] air-space
opacificatione] & €#3 AZAelx MRIIAE Z235739e B¢

granulation tissue® enhance’} ¥4 cholesteatoma’} &7 e A% o ¥

3) Inflammation %=+ Infectious complication

Subperiosteal abscesst external mastoid cortex®] ¥ focal defectE& &
sty "ol sF® Ao ¥t Dural sinus thrombosisE acute
otomastoiditis®] < 9188 complication®] b HZ MRI % MRAC] 25t

Atro] wj& fol3lth 1 o] ol Emeningitis, cerebritis, abscess formation

m < intracranial complication®] #AE 4 vk EF labyrinthitis® S}

ol

9lom o)A @Zo] oval windowH round window 9] invasion®f

lo
i)
¥

L
o
Y

o]t}

4) Cholesterol granuloma %¥ Cholesterol cyst

Cholesterol  granuloma® granulation tissue® S°}% @ ) 2 A
cholesteatoma®t= @& fibrous connective tissue® lining® 31 WH< =

o] At A7t MIFHolr} uwkx EE spin echo sequence®l A TAIZ 7
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T2 Bt o]z & o]8tA4 02 paraganglioma® H|S=3F FE A

rir

# CTu MRINA o]zz zda] F+ Zo Fastty. 7P Z 3JAWE
9+ petrous apex©]il ©]2]d = middle ear cavity € mastoid 5] Ut}
Cholesterol granuloma’} COM<2] ¥ glo] petrous apexo] LASHA F=2
329 ¥HE 3 A$ cholesterol cystzt 3}8  cholesteatoma?]
keratinized squamous epithelium¥} T ¥ = fibrous connective tissue® =
#H Mo Qt}l. Acquired cholesteatoma®t= T 24 COME AZo] glof
pneumatized mastoid air cells®] F2 €},

MRI2] 2 E sequenceolA] WHol HWtEE &3] 93 methemoglobin, lipid,
cholesterol crystalzol 711% ZAE A= A"} £& T2, FHI
=fibrous walll¢] hemosiderin laden macrophageo] 23t A3 79
rims #FE + Yo

5) Apical petrositis or Petrous apicitis

Petrositis or Petrous apicitiss petrous bone @A E+E  apex°l
inflammation®] 312 %2 pneumatized petrous apexZ 7}% Ajo A &
Atk o] A= Holk, AW ZEY FFd| glo] HlFo] AHI Fiie}
77b] FAW Ao # Hu @5t $HA Fol WA slrte] F7t

Jol FFge F dodle 5Aol Ut EE bony septav g FHA

ot
(o
rLQL'

HEe Yy

1,

Jm
oX,
to
ml
rlr
£
N

by

ol\

coalescent mastoiditis®} F-A}3H
Ao s Hwg, w4 mEdolth. Nonpneumatized petrous apex®
inflammatory process’} I3 8 - ©]| 22 petrous apex osteomyelitisz} il

g 4 Ao} o] A4 trigeminal pain¥ abducent nerve palsy’} EuME =

Gradenigo’s syndrome°] 71t}
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Petrositis?} mastoiditis®} &8-S petrous boned @|FAl HlFo] oY,
bone marrow®] IFEHo| petrous osteomyelitis7}t ¥ 7] #-%™ intracranial
complication®] 7] ke FHolth

6) Acquired cholesteatoma

zxge @78 Helol Z4ds @R

rie

Cholesteatoma= %°|7% %
(keratinizing squamous epithelium)7} £AslE ZAgolm, I stratified
squamous epithelial sacWjoll &= exfoliated keratin®] F 4 &2 = o] expansile
lesion& X #8tc}. “skin in a wrong place”® true tumor?} ofyw, o

cholesterol AE%E §l7] W&o EE3] ¥3x9A keratoma’t I &

ot WFFE Mol Wl HAMH FAYoR RHIAW, AAY WFEF
(206 Fold3 A A DHL HolWA Fo| TE ZFE o4

719l A JEEY 95t WA E-tube <39 anterior tympanum
ol wAslE Aol BY THA AFF(98%)2 AT olatd IFFT L
BEen Az 3528 A JsHattic retraction) 2 ZFE Al 23}

=
W, o4 AFFL ORE 2w FAY BF E: AAEAM AFE

=

17402 A4 Ayste 2
A%t Acquired cholesteatoma®] H<lo tympanic membrane<]
invagination(retraction pockets), epithelial invasion, squamous metaplasia,
basal cell hyperplasias©] A71E32 9o o]Fol eustachian tube
dysfunction®l ¢ % intratympanic pressure®] 4o 93 tympanic
membrane®] retraction®] & A3l invagination theory”Zt 7+ Bl

wol £ o] 2t} o]# g retraction pars flaccida®l 7Hg ®ol HAy3tH pars

tensad| A = LA 4 ).
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patefj A A= YA webA pars flaccida type¥ pars tensa typed] 2%
2 udAy HAAVE 80%E AA#Th. Pars flaccida cholesteatoma:™
Prussak’s spaced|lX 7]A|3t™ wiE& posterolateral attic wall uwhat
aditus ad antrum& %349 mastoid antrum3} air cells& W &t};. Pars
tensa cholesteatomat posterosuperior retractiondlA] A7|n  Fo]g
posterior recess (sinus tympanit} facial recess)& WA W31 facial
nerve recessolA posterior tympanic cavity® lateral wall® Wz}t
posterosuperior2 F2 9 X3 incus® medial aspectd attic® wa}
aditus ad antrumo 2 373k},

MRI% cholesteatomats T172ZGA9A low EE iso-signal intensity, T2
FEYGAN M= variable signal intensity® Ho]u} FE  high signal
intensity® XolH ZFF7ZHAl ZL Z7|E nodular enhancement, 7|7}
2 749 peripheral enhancement& X o]® congenital cholesteatoma®] 7
e A x9F74o] ¢+HY inflammatory granulation tissue$! A$E H

| & 5o ey,

P>
S
BN
o2
ofN
o

Cholesteatoma®l] ¢]3t bone destructione U ol HEH7} Folo wh
4 ERE Ysle BEeo] HZAHo Fo TFAL ¢ut FHAAI|AY

+ collagenased] 23] &9 collagene F3AAH ZTAES do7ivty A

3

2+ 31 91t} Cholesteatoma’} g+ 74 78 granulation tissue”’} E®:

Q
0=
Hol g9le™, bone changeE &WFel: QA &2 cholesteatomas HHARA

£

2 © 8 &= granulation tissue®} TEFHXA et}
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Acquired Cholesteatoma

Attic retraction
Pars flaccida > pars tensa
Prussak’s space origin
Cx. Labyrinthine fistula
Facial nerve canal fistula
Petrous apex extension
DDx.: Granulation tissue, cholesterol granuloma

7) Labyrinthitis

Membranous labyrinthE& ¥ 3}+ inflammatory processel® &3] viral
bacterial, autoimmune, syphilitic, tuberculous origin®] ™, THA] spontaneous,
iatrogenic, tympanogenic, meningogenic, hematogenic, ® post-traumatic2
2 R &3t} Tympanogenic causes 7HF &3 ooz 7|&9 Fojgo]
U cholesteatoma$t &% 1 (bacterial), round window, oval window,
labyrinthine fistulaZ %3] A3 gttt MRIZAI A membranous labyrinth
o %9F7E Holm oy XJFHES UAFTAF  labyrinthine
impairment®] =9 £& 4AJAE HAE

Perilymph fistula ¥ 912 membranous labyrinth®] segmental enhancement

granulation tissuedl 93 Aoz AzZE 3 vl T3 labyrinthitisell A

re

= orslA 2gEZR HAW ZF4AFH 2dFT 7ol @ A S intralabyrinthine

schwannoma& A} Z}&te]of o

Labyrinthitis  ossificans® %712 ¢ chronic labyrinthitis® 23]
o] o

tympanogenic, meningogenic, hematogenic spread ¥+ post operative ol

o 93 AL 2EF AT £ gl Cochlead AAE FFT FHASIY diffuse
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sclerosis® %2 # 3l CT= I TEFY MRIAAE A =2 A3 F

= LI
TE ztet

3. Neoplasm

1) Paraganglioma (glomus tumor)

Or

o]t}
!

Paragangliomat A A temporal bone tumor S olAl 7}F &3 &<

ox
olt

s

Sympathetic  nervous  system®  paraganglion cellelA] 2

N
o

non-chromaffin chemodectoma® vascularity7} ¥ 31, aggressived ¥4 %
© 2 APUD (amine precursor uptake and decarboxylation) tumor®] 4% o]
o} %2 8H 02 epithelioid cellsdl 23t %I+ small capillariesd &
Bl 2 precapillary AV shunts®} nonchromaffin cellse] S5&F < A Zolt,
30 (BT 504D el el Ftste  FAET ofzpA 2-3uf  WIWisiot
Pulsating tinnitus, otorrhea®} facial paralysisgo] QAZAZ el

jugular foramen syndrome, =% Al &= active endocrine dysfunction® E.o} &

Temporal bone region®]*] Jacobson nerve(cranial nerve IX)$} Arnold
nerve(Cranial nerve X)¢ F3-& w2} paraganglial tissue7} EXFHo] 19
o] R QoA A7]& glomus tumore jugular foramen® WH3 #AEZ 71A
o}, g AR wal middle ear®t mastoidol 9 X3+ glomus tympanicum
tumor®}t jugular bulb$} skull base® #H¥3l= glomus jugulare tumor®] 2
X2 A FFE o] e AYHOoZ promontarye] Gol Ay,
glomus jugulare tumor®l] B3] Z 7|7} a3 dF7 T2 Aoz 4HA Y

th. CTA =717} 2H& glomus tympanicum tumor® Z Holm  jugular
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zorj o o] ZAH Ao 93 “signal void & A9 "salt and pepper
appearance”’t EAHolH, e zFFZAE Bt AL #HEAM=

dynamic MRIZ Al#3te] 10%¥W rapid enhancement pattern® gradual

wash-out effectE #9138l schwannoma$®t 7¥E % AT}

DDx of Jugular Foramen Lesions

Glomus jugulare

Schwannoma

Meningioma

Hemangiopericytoma

High jugular bulb / jugular diverticulum

2) Facial nerve schwannoma

Schwannomas 3% conductive hearing loss®t A48 &=+ facial
palsy2 W& En B4 & facial nerved intracanalicular segmentoil A
®E distal vertical segmentAtololl Al 270 o1 4<] segmentE o] W3
MRIGI A 293272 HE fusiform massE #2E & ok Uojxel e 74

© = facial canal® E3F extension®] A& Aol 7E AT £ Yt

DDx of Facial Nerve Enhancement

Bell’s palsy (idiopathic)

Ramsay Hunt syndrome (Varicella-Zoster virus)
Post-traumatic or post-operative facial nerve injury
Nonspecific
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3) Acoustic schwannoma

Cerebellopontine angle®} internal auditory canal®] 7} &3 Fdo =z oF
85-90% & =}A| 3™, vestibulocochlear nerve® Schwann cellsollA 7] A &t
t}. 53] vestibular nerve(85%)9inferior divisionolA & ¥3}edporus
acousticus F 9o F3& HA3Y, membranous labyrinthtjolA &=
cochlear division®| A 23t HAeo] v}, tfFEo] Ud&Aolxm YA o
2 2% A% AY dFEE neurofibromatosis 119} #Ho] Yok FEL

capsulation ©°] Ho{gla HHI A2t FFo] AAWA dHAY

lo

sensorineural hearing loss& X3, A7 T Ho| high-frequency
fibers7t $4x3t9 high-frequency® ¢} hearing loss7} WA Jehvz Azt
AYPHE= FFE B, FULS vestibular nerveol] Z 23 tinnitus Y
vertigos cochlear dysfunction F4Fo] WA Yehdo}.

Uit o7 T1HZZGANA HAZAS ZAY 28 ANSHAEE Hol T27

l

ZGAdA EFYE I 19SS YEbdT. F%W  necrosis, cyst
formation®} hemorrhage”} ¥]1L& &3} ©|= cerebellopontine angle®] Ef
Z 4ol Z¥o =-2o] "t} internal auditory canaltje] & Eoke] gt

& fste] 2 FAoly 1At fast spin echo(FSE) & 3D CISS% 4ol

d
[o

Labyrinthine schwannoma®s A= #Held EdoAw Hugygd

i)

plob

2 AAZ+Y sensorineural hearing loss® @At A] #EEHE cochleall 9
focal massZM T17ZG Aol A A A membranous labyrinth® fluid Al &7
EEY 3 295 A F4S EY 9 Hdo| 7bEstth.  Labyrinthitis$b

o] ZHH o Z = labyrinthitisol A= 294 normal membranous labyrinth
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DDx of Intracanalicular Enhancement

Acoustic nerve schwannoma

Facial nerve schwannoma

Viral neuritis

CSF seeding (metastasis, lymphoma, CNS tumors)
Meningitis

Post-op. state

Hemangioma

4) Endolymhpatic sac tumor (papillary adenomatous tumor of endo-
lymphatic sac)

o] tumor®: endolymphatic sac®] %7} 1/3 (rugose portion)oll Al A&}t
MRIS A vestibular aqueduct® 41 22 retrolabyrinthine region®ll 13l st

B}, destructive bone lesiong ¥ o]3 F % spiculated intratumoral bonek:

Hi
flo

= calcification® ¥ &3}=  hypervascular tumor® T17F3 % el A

Nz7REs Exxoz B 4 gth 15 %A von Hippel-Lindau disease%t
##o] 9lth. Facial nerve® £% W81 facial hemiparesis ol 2%
t}.  %7] Meniere’s disease®} #& FAtol ueldth T1 ZZEFANA
z719 AZAEE Boly A%yt ded o] vascular lakeEE

subarachnoid hemorrhages©] 971 wW&olth
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DDx of Focal Bony Destruction

Cholesteatoma
Paraganglioma
Papillary adenomatous tumor of endolymphatic sac
Metastasis
Rhabdomyosarcoma
Langerhans histiocytosis
Giant cell tumor / Aneurysmal bone cyst

5) Other benign bone tumor

6) Malignant tumor

Temporal bone®] UA] malignant neoplasm-& 1-$ = Et}. Carcinoma:=
A Zae, JIAAEY, Aol 3, SarcomaZE  melanoma,
rhabdomyosarcoma, chondrosarcoma, lymphosarcomas°] $th. Squamous
cell carcimoma+ middle ear £ external auditory canalolA] A& 4

RNem™ I adenocarcinomaZ £3| adenoid cystic carcinoma® wrAj st

+

AT} ol d HL #AF bone destructionS FHHEAT W FY <l
otitis media® Q<UE F7F Ju}. Aol E  rhabdomyosarcomalt
Langerhans histiocytosis7} =& 7 @A 3t}. Rhabdomyosarcomas® $£3d%
Qrotitis mediaX @ WEIY7] wFEo] Aol w9 o]HT} o] % petrous

apex® metastatic disease’} £ T & At}
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IV. Others

1. Meniere's disease

Idiopathic labyrinthinehydrops®] & ¥ E}Z intermittent hearing loss,
vertigo, tinnitus 2 ear?] F713¢l fullness® F4& YeErdth dEES
dZ2Agoly wuiz FEAHo=z YehtEs ASE Utk dde EFdds
viral infection, autoimmune disease, trauma, genetic predisposition,
temporal bone developmental anomalies £ old Ul Eo] H3td AL
2 Z=A=E o] A3 FQ pathophysiologyE endolymphatic ductYt sac
o] F7149 FolZ endolymphd] o] F7tstz WEE  glycoprotein
metabolism 5] #3tE AeE Qg

Hoo 1A MRAEAH7IHM 9 /A2 2 Meniere's diseased] A@o] =&&
ZF3 gt Z& endolymphatic ductyt sace] B 2 # posterior SCC
posterior fossa ¢ subarachnoid space¢t¥] 4 vestibule? subarachnoid
spaceste] A7t KA UA FaHo]l 3°] developmental anomaly”} ¥

e Ae AAE

2. Otodystrophy

Otodystrophy¥  Paget’s disease, fibrous dysplasia, osteopetrosis,

it

ostegenesis imperfecta tarda % otosclerosis& F A, CTZE # e
U MRIZ labyrintht} internal auditory canal®] $1% & & & uth
Otosclerosis® S yUadAE ®7] o HBOSZFE  fenestral %

retrofenestral type2® WY& < Urh
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3. Trauma
CT7F 7} £& ZoubHolxwt CTolA 3¢l ¢t = cranial nerve
damage(¥ 217 VII 2 VII 5)7F 9AY CSF otorrhea%s o]l & 9 MRIZ}

=4

32

o0 = A
Ees ' T

Rl

kal

Sl

al

1. Mukherji SK, Albernaz VS, Lo WW, et al. Papillary endolymphatic sac
tumors: CT, MR imaging and angiographic findings in 20 patients.
Radiology 1997;202(3):801-808

2. Swarts JD and Harnsberger HR. Imaging of the temporal bone. 3rd ed.
New York: Thieme 1998

3. Valvassori GE, and Buckingham RA. Imaging of the temporal bone. In:
Valvassori GE, Mafee MF, Carter BL., Carter BL. Eds. Imaging of the
Head and Neck. New York: Thieme 1995;1-156

4. Stone JA, Chakers DW and Schmalbrock P. High resolution MR
imaging of the auditory pathway. MRI Clinics of North America
1998;6:195-217

o. Jager L. TZ2-weighted gradient echo imaging of the inner ear and inner
auditory canal. In Mukherji SK eds. Modern head and neck imaging(1®
ed) Berlin: Springer 1999;173-192

6. Chakers DW, Oebler M, Schmalbrock P, Slone W. In Som P, Curtin H.

eds(3™ ed) Head and neck imaging. St.Louis: Mosby 1996;1319-1448

—137—



Legend

Figure 1. A-D. Normal axial T2 anatomy of the inner ear from inferior
to superior.

Abbreviation: B=basal turn of cochlea, C=cochlea, CN=cochlear nerve,
FN=facial nerve, L=lateral semicircular canal, P= posterior semicircular
canal, S= superior semicircular canal, V=vestibule, VN=vestibular nerve
Figure 2. A-D. Normal axial T2 anatomy of the inner ear from anterior
to posterior.

Abbreviation: C=cochlea, CN=cochlear nerve, FN=facial nerve, L=lateral
semicircular canal, S= superior semicircular canal, V=vestibule,
VN=vestibular nerve

Figure 3. Three-dimensional imaging of the labyrinth from 3D-CISS.

A. anterior oblique view and B. inferior view.

Abbreviation: A= apical turn of cochlea, B=basal turn of cochlea, L=lateral

semicircular canal, S= superior semicircular canal, V=vestibule
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