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High-resolution CT of Otosclerosis

Dewen Yang'), Takao Kodama',
Tetsuya Tono?, Reiji Ochiai'’,
Kensuke Kiyomizu®, Yukiko Suzuki®,
Takanori Yano' and Katsushi Watanabe'

High-resolution CT (HRCT)scans of thirty-two patients
(60 ears) with the clinical diagnosis of fenestral otosclerosis
were evaluated retrospectively. HRCT was performed with
1-mm-thick targeted sections and 1-mm (36 ears) or 0.5-mm
(10 ears)intervals in the semiaxial projection. Seven patients
(14 ears)underwent helical scanning with a 1-mm slice thick-
ness and 1-mm/sec table speed.

Forty-five ears(75% ) were found to have one or more
otospongiotic or otosclerotic foci on HRCT. In most instances
(30 ears), the otospongiotic foci were found in the region
of the fissula ante fenestram, No significant correlations be-
tween CT findings and air conduction threshold were ob-
served. We found a significant relationship between lesions
of the labrinthine capsule and sensorineural hearing loss.

We conclude that HRCT is a valuable modality for diag-
nosing otosclerosis, especially when otospongiotic focus is
detected.

Research Code No. : 504.1

Key words : High resolution CT, Otosclerosis
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1. BRPREHECAERE

19924F 6 H29H 42619974 1 H13H £ TORMIZHISEE D
HRCTAHAT &1, BRPRETH{LAE OWEE BIATE & 1L7-324
(60F) Zatge & L7z, fcthoefl, Bk 6 BT, Epidi3
W~ 705 CEI44.51%) Tah o 7. FEFRE9ICIETA L2865 C,
—IHEZ 4 BITH -7z WEITERBOH B, 1161MRE 7
T IFFWMHSHETEIN, 1761 1 HOAFEH SN A
B, FishTwuirw17EDS, BHRER, Bk 77348
Bgt7e &1 & ) BAIR 2 BEEALE L HIE L, SEOBREIC
GOl —HHD BT EPFR NS T2, FHsh
743BE?DH b, 23T, i asn7 7 3 BEKRORE
B SN, EEHEEOMISE T, REHEISET
# > 7z(Table 1), Van-der-HoevelEfEREDIEFIZE F N T
oz, BEMNICHS R ERERR A0 5 b RS
BB EHORTE RUAFHE L2 EHRO 5 N A IERIZE
ITRTnRwv., §TRTOEFICEBOEIIEE T, ET
HORENET2EHFELTBY, £RKET 7 I FEZOE
BllzEEh T,

200 (36 H) I3 HF L B4TCT-9008 T, EEF 120KV, BE
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Table 1 Data for 82 patients (60ears)with clinical otosclerosis
F No. of Age in Se Duration of Laterali Side of Pathological Audiogram
cases years = hearing loss y operation examination Right Left
1 13 F 5y bil bil yes CHL CHL
2 20 F 8y bil bil yes CHL CHL
3 23 F 3y bil bil no MHL MHL
4 24 M 10y bil bil yes CHL CHL
5 25 F 8y bil bil yes CHL MHL
6 31 F 4y bil bil no CHL CHL
7 35 F 11m bil right no CHL CHL
8 36 F 14y bil right no MHL MHL
9 38 F 10m bil right yes CHL CHL
10 40 F 5m bil right yes MHL MHL
11 40 M 4y bil bil yes MHL CHL
12 40 F 17y bil bil yes MHL MHL
13 4 F 5y bil right yes MHL CHL
14 43 F 11y bil bil no CHL CHL
15 44 F 4y right right yes MHL
16 45 F 3y bil right yes MHL CHL
17 46 M 4y bil left no CHL CHL
18 46 F 4y bil right no CHL CHL
19 48 F 4y bil right no MHL CHL
20 49 F 5y bil right ves MHL MHIL
21 50 M 2y bil left ves MHL MHIZ
22 51 F 20y left left yes MHIZ
23 54 F 15y bil right yes MHL MHIZ
24 55 F 20y bil left ves CHL CHL
25 56 M 2y right right yes MHL
26 57 F 10y left left yes MHL
27 57 F 10y bil right yes MHL MHL-
28 57 F 2y bil right yes MHL MHL-
29 60 F 15y bil bil yes MHL MHL
30 64 F 14y bil left no MHL MHL
31 65 M 20y bil bil yes MHL MHL
32 70 F 5y bil right yes MHL MHL

Note. m = months, y = years, bil = bilateral, CHL = conductive hearing loss, MHL = mixed hearing loss

t400mAs & v 7z, #edg HikiE ImmA 7 4 A, Immi
i COM-Line & #7125 I {H S & 722l A F v > & L
2. #0995 3460(4 H)IZWE ImmA T 4 A&, ImmfE &
DORLIRET 2B L 72, S OFZAF ¥ 2 1E, HEORH
LITPAT L R B0 HEORIICERITH Y, MITEE
CTIZBIF AN —F > DHiEL LTWEY., JIHEDREE
P END FA Y KFER E DEIFI0ERETH Y, FLR
DFHEI AT REF LW L 2R LTS, F72, Bk~
OEMFEZEWTE S, 1200 24 F) 1T EZH B Xvigor T,
BEI20KY, EEiE200mAsF A7z, 5 F1(10H)1E 1mm
E, 0.5mmffEOF —3—F v 73T A : v v %
AT L7z, 781 (14F)1Z Imm ¥ — 408 1mm/FOIES T E)
ZEBANYAHNAE Y Y ERHATL, 0.3-0.4mmO FHERLE (%
TR Z -l L 72, w31 d window L ~X400-450,
window 4000 D 4 F THefg L 7.
2. FEERBILAEXTHREE

MEL LT, FRICEEHITCT-9008 % FV THITHRE

FERE9FE 1L H25H

HRCT % Jif7 & AL 72 BRPR B R LdE Tl & w66l (1215) @
HRCTHT & & #eat L 7=, Byk2sfhl, i38plT, Eleido
i~ 697 ((F34138.95%) T - 72, 8OE 1L FL220sHLAs 3 0 BT
BIRIEHET, 41 BT EREEEOAREBEPH T
Thot:, T, ImmAT A AE, ImmPFEOL-E{r A
¥y rERAT L2, BEEMICHENALRE ok i B FE]
2, NWEHOERERE B X OB RAHOBEER &N
TV,
3. 1&FIEE
5 fELL B RRIREERR & RO U UBHEE 2 RO &I L D,
PUF ot BiZowTiRE L 72,
(1) BRPR 8 B LAE ¥ B UK BB BE L2 BT AHRCTHTR.
HRCTCRHHNFRE, Fig 1O L ) IZHE L. &
SEDEWESHIE S NERFERBIUSSRD SN b 5E6%,
PRATR & L7z (Fig1A)., F7:, kRO FHEOR SR
AL BRERIUEZ B2 L 0% FHGEED ) LHEL,
B & A 72 D density % 7R & %\ b O F AR W 5E S
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Fig.1 Findings of the otosclerosis observed on HRCT: A)dimineralization (arrow); B) spongiotic focus(arrow); C)and D)sclerotic focus

(arrow), C)axial and D)coronal sections.

(Fig.1B), ‘& ®density® R b D % T AL M5 14 5l (%
(Fig.1C, D) & L 7.
(2) ERPR B R LAERE O CTHT L & HERE 0 (%58 0 A5 41
CTRTREZFEDIEA NI LT, ()RELRL, )VK
22 (REEHERH 2mmbLTF), () A28 (8L A6 2mmbL 1)
H B \VIEEUINRED 3 BERGZGHE L 7. ) ORI 28
NISHIEOMETE DA TD 4 572 T, SO4fET20-
40dB Z BEEHERE, 40-70dB % hEEEEEETE, 70dB-120dB % 15
FERERE S L.
(3) BiRPR B B CAERE O B 2 F5 PR 25 & IS S O B 0 A
FHEEAHT 4 571 C25dBLL DA % GEREES ) L |,
FRIEIEE L OB = T L7,

20

= R

ﬁun”\”]li U.fbl[ TED 9 5, 281(S4H) T iq‘L fE'{‘Bﬁ@‘jf_,
FEIRIFT, 4fl(6 H) CIIFLEBREOREIIRRTH-
72, Table 212789 & 912, BHLIED4SEH (75%) Ti,
HRCT L EF AT Sz, 208 TEBKS Ay xt;tfH'ﬁf‘rT-"r‘i‘
BAGH D A S, 128 TR LTS Mg 30

N, WHEOREAFIIE TR 57 (Fig.2). Table 3 xr*aL
£ 912, PHFIERT Ofissula ante fenestram DR ZEA31 H (F
HWITRD69%) &b 2% {, EMEOMLIERZ (Fig.3) 1%
2 Bz, HRERER o BUIRK (Fig.d4) o2 2 B2, BEIRELKIZ
| HFIZFROEDOATH o7z, Tz, 5 HTIENHEREON
N IRIK % 32 72 (Fic 5).

AHHRRECTIE, FLBEESERTDS0F D) L 4 H(5%)
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Fig.2 40-year-old woman.

Axial CT scan showing marked thinkening of the ante-
rior portion of the right oval window (white arrow)and
small deminaralization of the fissula ante fenestram
(black arrow).

WO BN T b ARG S 7z, 30H (37.5%) (3804 AT S 2 2R 7. 128 (29.3%) (ZIIP BERHTR2 AR

HRAS R LA T, 468 (57.5%) IXBHMEF I Sz, FLge BHIEC, 19H (46.3%) (ZHHBRIC i sz, WiRRERZ: Lo

e HIEEAR R (B E %) D41 H 0 9 5105 (24.4%) THIFM K & B ViR R R R O 2 R LRI RS 4 iy
=z,

: - - : Table 41, CTHTR & BEREEEDBEIZOWTRF L7zb 0
Table 2 HRCT fingings of clinical otosclerosis
— e THo. CTHRNSERHB\VIUNFRIC S B 5

ears S, ey S _— I
— B, WA R TOSSHAAL, MEOMICEEOMH
Abncrma.l f|nd|ﬂgs f?|["]f—i";‘¢iﬁ.‘f15’3 |:J :}L;;: 75‘ = ?&.
j‘;;’:;i:‘f"'jjgf’;‘ ; Tables MR & REMEOHE L OBER R L7:
S iotic focu
B ARG A S |l A B o)
coexist of demineralization YDTH S, = RE RO DO TR R T R
and spongiotic focus 10 5 EHNEL , Wi OB A EOMBRR 2 D 72 {x 3
sclerotic focus 12 %, P<0.01).
both sclerotic and demineraization
or spongiotic focus 13 i
Normal fmqus 15 z =
_Total - 60 Bk B A A S A L2 AL D periosteal layer, MO

endoosteal layer, DR IZH 5
enchondral layer® 3 E A6 7 5 4%,

Table 3 Distribution of the abnormal findings on HRCT
—————— 9 H#{L#iE I Zenchondral layerl 254

' Dlstnbuhon demineralization  Spongiotic focus Sclerotic focus LEOUEORETH L, FIERH
Anterior to oval window (LM B Gl T DIEEE
(fissula ante fenestram) 26 10 7 & L R L7 A R B, AR
Oval window _ 8 17 Hf i HUk”ﬂ., RO HEED
il 3)#'1.25.. T Jﬁl’ﬁ:‘%’%’iﬂ
Round window - - 2 B2 LB LRI 2 B VIO,
Apical-medial wall 3 . N L4 L, Parahyb'V i, ﬁm:ﬁ\' Ay E Tﬁ
. ‘ {LAiE % 473 % 47 DR
Middle-basilar wall ST, WEHEE A & AL
(anterior IAC) 5 - - L . .
LA RS RET A L % H Y EIE
Semicircular canals 1 - - DT T B ERRSE W &, R
Note. IAC = internal auditory canal o FfE BEE A 5 ﬁﬁﬂ:lfH’ZfL’\@éﬁﬂiii

FRE9F 11 H25H 21
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BIbRWIEAFELTWS, bhdbho
BRITH, BIKESE L 7R E I iEEE o
BIEZIRZ TWaAHDEEbNDEA, K
AR T A & AR LB 1 AT22% (13F) T
[FIFF 1274 L, Parahy b O#HE 2 =172 b
DTHoT.

IHFZERT 5 Dfissula ante fenestram 3 35 A4 11
DEAETHE SN EHBORE TS,
A THILEREDE I TH2, F
TE{LAE | X fissula ante fenestram (258 L, Wik
Tld, 70-90% DERE{LIAHL Z OE 127
HHNDY, Schuknecht 22 X 5123FH O
PR ETE{LAE O MRS 547 Tk, SRR ZERTA
95.9%, I1EMZEER30.1%, WBFREE12.2%, HPFM
BrH11.4%, NHEREELI%, PHEHE
4.9%, FHE24%DIETH o7, AEob
Wb OWE TlE, Schuknecht S O & [
FRIH I A0 & IS BRI IRE AR B

Fig.3 57-year-old woman. s i I . S "
Axial CT scan of the left temporal bone at the level of the round window showing 75, IEFEEOWRE R WA EEOWE I ENE
a narrow round window due to otosclerotic involvement (arrow). N2FH(3%), 3H(5%) LD 5N

7z, =77, NHERBEORIKAS B(9%) &
RRFEBIEDOSN. AFHEOENZLS D
Db L,

EEALAERE IS RIZED b N IR R i
FRE TEHEPT LR E R LAERE 12300 5 e,
EWLEOZRICE - THEEICHFH LIRS
EEZLNS,

HILAEDCTEZMWREIZ DV T, SwartzHY
IEA 59 14 ZE1.5mm, AT 4 ARBEO.5mm®
HRCTT74% (26/35) DA RE L HE L Tw»
A, 7z, Mafee 591&1.5mmE, 1-1.5mmfil
F& (—#B0.5Smm ) T89% (17/19) DA R
FRLTWA, KEETEHHARSTD, 2mm
[, 1-2mm M (—#1mmE, 1mmEFE) 04
T, 62% (8/13) &L R REVEBMIRTH - /-
EHELTWS, 4OoOmETidlmmA S 1
AE,  ImmEE (—&B0.5mmBkE) T75% 0HF
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Fig.4 40-year-old woman. . ATRFETH 7z, S I RL2 2 3

Axial CT scan at the level of the oval window showing an irregular endochondral FENDCTHEE )~ b o AV A SEATR | ek

band of demineralization along the anterior aspect of the cochlea (black arrows). HOCTH [';"L:t O_‘—_ﬁ‘ WH@{.EH: & R L 72

Otosclerotic focus was also detected in the anterior portion of the left oval win- R, ZEWEEREEOECTD I AR E P /)

dow(white arfow). A DRERAAW & 71 iAo 72 b 455 LT

Table 4 Relationship between CT findings and hearing loss Wa, BARLOHE L ) AEORITICBITS

Degree of HRCT findings Total BRI ETHRVOIE, Lh#EVZT A RE

peaingiioss - + + LRMEE VS Sk o TN IRE R R
Slight 0 1 4 5 HLPeT{ hotrbltEIZLNS,

IR EORIREL 3-~4mm, EFEIF15~

Moderate 12 6 23 41 2mmTdH Y, FEHE2~04mmDT 7 35

= HSIEAE 19 FREEO FH IS %%

P 3 1 10 14 E?’)ﬁ‘ﬁ:@‘é‘ _)‘HIIIJ‘ ’)ij/’(ﬂ wiféﬁﬁ?%’jﬁ

- BOAFIHRIETLTBY, BHIZET7 73

| Tota 19 8 87 60 B2 AN D SGRES L O AME, T

22 HAERESHE £57% $13 5
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XA, AT EERIC Y IRZEEAFAET B, Mafee 5913,
1.5mm/E DT A F + > THH Fllm;ti;'.‘%‘r'éfﬂ- H s,
W%y 4 2 B OBREIC L o T, FEEA RS DR

Hohs LG LTS, ﬁﬁ@ueﬁém@Wﬂﬁi

o ERNRITEHEEELL LTROOAL I LS
D, EBEFTRELERTVES, 40, FEEE{LESBED
FLEME HLSEE BATHIT D 5% DIERCHIFI &R IR L P2k
RED LA, BRI L b0 EEbIL, —
7, PEEEITIEEEMLEICL D, SIMEIRATE M
ENAHZENHNY, WIREEOFLZSHEIEEAR BAEF IR
B O A ERICEO O FHEERZ LR
5.

I ZBE DT LH B O AL REFRE LTEDH SN
A5, HREALAE 7 571, 3 HiZ lmmA T 4 AE Imm i
THRAT STz 2 FIZERIT CRE LR S Lzhs,
| BRI ASHEIT S TB 5T, BEEoTiEMkIEGE T

Table 5 Relationship between lesions of labrinthine capsule and
sensorineural hearing loss

Lesions of
labrinthine capsule ot
= +
SHL - 15 2 2
" 10 26 36
Total 25 i 50

1* test: p < 0.01

FHE9F 11 H25H

i 7% 869

Fig.5 45-year-old woman.

Axial CT scan showing a small demineralization of the
anterior wall (middle-basilar wall) of the internal auditery
canal (arrow).

&, HEGAIZ ImE, 0.5mmEfRO A4 — =7 v T A
¥ v v TIRESERSREOL L VIIM BRI HE O, FIFM
2RO RALTERZE O FI BT 12 S B AW TH B & B
PNBD, SHROEERHILETHS.

SR 2 O Efl L SR E 0 L TR 20 BE VT8
0w R OREIRET LI PI 2E Rofih & FE 9 AW T e v,
Mafee & 35 & U'Valvassori'™ |ZIPF 20 Bl | - 18 72 FHLE
R & T, SO ERAROFEO LR VIR % f@’;’h
LhiefELTWwA, 27, 2 6’)§IH#TLNMU‘7314 R
3L <, EEMRCIRETE 2VWREYFD Y, 47 L
%m%m®MK&%“w&%2%ﬂ%

HH M50, Fissula ante fenestram7» 5 27 1 ZHER L
THHET 7IGEMTERT A LR, JIHERISERL
7’7 3G OHEE I’f;t_’ & L?‘_f DIz MDD VITAEAEE L

SEEFEETHILICED, ETHETEES TR
/5 {tenestr:ll otosclerosis )01 {45 K EE Dendoosteal
layertZHERE L CHLRES IS B 52 5 L, BEHEMET X
#2 Z 4 (labyrinthine otosclerosis)'®-1, 4 OfFES T I H
DA A4 K ESEL SV DIET OMIA SR % 2T,
'17'{7’*['*‘8?)7:‘0@[—1}"&1 A Fo 1S H o i LEERIZCT T

BERMCEL o, FORERE LT, (1) #HEED
7 7 3 BEED SN IFRISHRCT /7 RRE DR & i
AAHZ & (QIEEE b E densityl LTHili S b DT,
TERERYRE 2 D B W B A L ORI TH 5 =
EREDZEITONS. Swartz 52, Mafee 63 XN H AR
BB ERBROFECHRERCTCIREHRITE 2w
i LT A, Schuknecht 52 DT, JHEOY 1 X,
BHE~O#RES X UREOFEEIMT & FEOMICERD
HIRIRIMR A RO T\, Linthicum 5713, 44610 HHf{b
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HIELAEDCTHT /L2 B ¥ 5 & & LM 0, T
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%, 7o 2IAE, IEMEMOFLIEZEILD B 225 P
DRI & Fe2 5P T oL s vk v, —
75, HEIEOHELT I 0 A Fe 7 S R TN 2SR S 0 A
WA RO LY e, HMMIZTFH+_ETHA. Van-der-
Hoevedi: fEl: 7§60 20 W EGEHEI B 2 ClE, MEEECT T
SRR IR L & R dUE, FRBRIEE R £ 5 <
ETHbH.
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3260 (60 H ) O Hf{LAEDHRCT % retrospective | 5T L,
LT o R %1587,
1. HRCTOHFT RFIITS% TH - 7.
2. BPFIZERT ) @ Fissula ante fenestram &0 iR <2 ik AR B b
SEAERRICREO S, WIREECIEEFTRIEED ST, H
FEILAEDFZRIIZ & > TEBEROBVATR L 2 S,

SO L HRCTHF R 3 HEORE 4 0 7% 2 -

7
4. WP ORE &L BREREEOHBOM I ZHEOM 232

Rz 51284720, ZWE AV g FEF W,
MR B K USRS B SEGACI IS CILET L L
Ed

A SCO BT A5 S 0] H AR F R 2484 (19969E 4 1,
Wi IZBWTREL..

X #
1) Davis GL: Pathology of otosclerosis: a review. Am J Otolaryngal
8(5):273-281, 1987
2) EIEGEETE, FYHRI A, BRSNS, At TR b B A AT
MOiEiEE. HIFEE 69 1547-1554, 1966
3) B, Wk E, B 8 OARAOMRE A0 H (L
ik 48 19-14, 1976
4) Swartz JD, Faerber EN, Wolfson RJ. et al: Fenestral otosclerosis:
significance of preoperative CT evaluation. Radiology 151: 703-
707, 1984
5) Mafee MF, Valvassori GE, Deitch RL. et al: Use of CT in the
evaluation of cochlear otosclerosis. Radiology 156: 703-708, 1985
6) Mafee MF, Henrikson GC, Deitch RL. et al: Use of CT in sta-
pedial otosclerosis. Radiology 156: 709-714, 1985
SARRECF, WA, BT, b HELEOCTS. B
SRR - BTSSR Mook No.20, ppl07-116, 1991
8) AnIFEESE, WRNHER, 249F &6, {2 : Labyinthine otosclerosis
DETIFRECTING. FHH S 89 1 1201-1208, 1986
) FLATFH, AT, 4 B, b SORRECTIC L A
FITRNEDEIT. WifZF5H0 8 1 1084-1089, 1988
10) Nager GT: Histopathology of otosclerosis. Arch otolaryngol 89:
157-159, 1969
I'1) Parahy C, Linthicum FH: Otoslerosis and otospongiosis: clini-
cal and histological comparisons. Laryngoscope 94: 508-512,

1984

12) Schuknecht HF, Barber W: Histologic variants in otosclerosis.
Laryngoscope 95: 1307-1317, 1985

)AL, ACEMRER, WIREE R, b CTHEZROIEE & Laby-

rinthine OtosclerosisiHLDEGESE. Otol Ipn 4(5) © 733-737,
1994

14) Valvassori GE: Otosclerosis. Semin Roentgenol 4(2): 178-184,
1969

15) Valvassori GE: Imaging of otosclerosis. Otolaryngol Clin North
Am 26(3): 359-371, 1993

16) Altmann F. Kornfeld M. Shea JI: Inner ear changes in otosclerosis:
Histopathological studies. Ann Oto Rhinol Laryngol 75: 5-32,
1996

17) Linthicum FH: Correlation of sensorineural hearing impairment
and otosclerosis. Ann Otol Rhinol Laryngol 75: 512-524, 1996

18) Ruedi L: Histopathologic confirmation of labyrinthine
otosclerosis. Laryngoscope 75: 1582-1609, 1965

19) Sando I, Hemenway W, et al: Cochlear otosclerosis: A human
temporal bone report. Ann Otol Rhinol Laryngol 77: 23-36. 1968

20) Swartz ID, Mandell DW, Berman SE, et al: Cochlear otosclerosis
(otospongiosis): CT analysis with audiometric correlation.
Radiology 155: 147-150, 1985

HAREREE $57% 135



