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osclerosis) 2] AAIsIdEad A4S dopr 37,

o}7] sl &3+ A3kl 1A 73} (tympan-

FEA7A3 v wal .z} shedc).

Foldo g £4S A3 514 F A AsEo 2 3x1F 1749}, o
o] FutEA] & WAF

]9 3449} CT 7S FFEAMstoch
Ao} AR 2 el dAaAE $As, feadd
9l 2= 11, o] 8, AxA 6k 2

ASEYAeH Tokel Asshee, o)) IF, AT 54 % Asishe el

-7/:4_7:1;:}

& FuhslA] e FolABARL VA WEA E}HTHpC0.05). Ltke] A
35 £, ol e ulF, AT FAHEE, ATAY A23e

el A z=te] Holxr} 83

%, 93/0, 89%, 93% = ERXL, WA= A7 73%, 50%, 50%, 50% St

d B AASEFEEANA, AR SFL aute] M35, o] 2F e B F, Al
TAEE H E3Ed o] SAA )Y, ol 5AL VT H o2 T a7 o)aF AW
< Brpked =fe] H i, ey S 2Asket 53] #8382zt 4z

A3 yuta) Fo| ko] A T Fo|de] &
g #ZE Ax2A] 39te] 743 (lamina propria)e|t} 1419
Zutslel v gAb4Ql FEpAl 2] o] A ztx| o] §-2]4 (hyaline)
2 wstE 3 A3Ae] AztEs A4S Fe (1), ks 33

v AZ22e] YA E ¥ u" v Qek(2). 24 A3 dA
A s Fold3AlE 3-33%0]9(3), o] AAAME Zutd
ERAQl WAl g(plaque) &2 HolAv} A Hultel] AA
3

9] AzEE FAHAH(Fig. 1).
JA73F0] AbH o B ou|E e At AYIELS 9
st 4 A E slejof she AT2A ol ¥t A= A
7A3}Z0] gl 3ate] 50% A o), 0|9} o] Alj wAAH
3150] de A= AR AR 2124‘%91 Aol B °MF—’}
IA AYEF Y3 K RF ok JgFS FoH4). 7=
< 83l 3RS A5 wHY “4E9Jr A w2} =
717k 22RIeH(5). 2 BE S| FAlA A3
Zo] oleA oHE &3, 43 HBolHe] 1 HHI 944
2 Ao diste] A A RE Golol & Ut sich
52 Al AAkslE3<d (Computed tomography : ©]
3l CT=Z of3h) 9 A% oA AN d #odute 2= Hrig

Lghoko)) 8t aw o] ol 3} = chupApAd #}43F Al
2ol skt of o) o} o] ] <l F-3} et Al
o] =7-& 1997 89 262 3ol 1997 119 19 A5 9.

T FOE A F 5 Ao Tl 141 B FEAe
F7Bhe dl #-8sieH(6). WdFolde] S5 s} CTx
Al Hstede 2 dA AR ZAAFHFE A-pelE o)A
74 A<l Baol o] AAH ] AT A olel A
€ IR 572 24 CTLAS doliy & 27
I} A wlaste] Ro} wAAsTo] Qle FoldHe A R
Aol =go] =33} 3h9lt.

959 195E 961d 12971A] 247k Fol|Ado
4 CTE A3 55 A3 3245, 25
oM, P4 R oMY FopoR AbBE ATE A
2 Ak 2 i) 514 % 179 554 @
oA IAREF 2 FAH 7AFo) U= HETLEA 1L
A7A35-S TR g2 A Folde] At 2AASE
9 7% AHEEE 154014 532 FF 93-S AL @
Yol vl Zb7t 593 12909} g’ TS| AF
A EEE= 154]01A 624 2 FF A3 414193, $d €] o]
< 27} 1893} 16‘ﬁ°]3’i‘4

A4l CT 7132 GE 9800 (GE Medical System, Mil-
waukee, Wlsconsm, US.A.) 2& Somatom Plus 24(Siem-
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ens Medical Systems, Erlangen, Germany) & o] 83} .2
AAFAE 1.5mm 22 ImmA T BF JAH SAH S A

-

CTA ") 9z 19, o] AT (A % F3Al9 o)A
239, ArA 2 i e FaAL] A A
o] AT F4lo Al AHAHLZE YL Fke o|aF F4]
o AWsle 359} o] AT Hojx TA AR A= AF
7} glo] W o $X & AuA T FIAZ YA @, A
7 o] AF 2 rsith sluAld foF5 A4 TAAEE]
¢ =EA s 9ol 7159 wu|2 CTaZ
o] A3t n|ar} E7Fs3sl 7] Wil A elA Al Eksich
a9 AW Ae 1 vFe) M35 g {7, olaF
Awe] 7S o)]AFe u|Fe) 74 A=A £ -7, AaA
Ao A A3Al Tk F49) A3)3} 2odo 75 4
st ol2dt 2L Al HF A} AHE RE= F 1
o] uhabAl A7) F3FH 02 sl L, v R A A
Hial Fisher-exact testZ o]&alo] wAAETH 277t
o] AR fofgt Ao|7t sl=A dotr ke Z7te] CT
2L AT A F= A 55 Hol, IR 2

chol 4] wZte, EBo]x, SAldZXk(negative predictive
value) @ oFA 4| &% (positive predictive value)S T-3F3ch.

Fig. 1. Otoscopic finding of tympanosclerosis
There was a horseshoe-shaped whitish plaque (arrow)
around the inferior wall of tympanic membrane, which
was proved to be tympanosclerosis on surgery.

IAARSE 17404 FaodlA g2d BHue] X 1
11of], o] A 8ell, AbAlo] 6d|9dct. wek-S- AWME A$ CT
272 37t v F7) 1141(65%), 21313 g-edo] 1441 (82%) %
3L(Fig. 2), o]laF Ao A5 o|&F v]F7} 49(24%) (Fig.
3), AxA §do] 1000(59%) o8, A=A Ao A5 I3
o] F4a% 641(35%), 313t 9 5¢1(29%) AcH(Fig. 4)
(Table 1). A7 3F0] FUER] kL Fol|de] #A¢ 3%
vl & 279(79%), A 33t £ 441(12%), o1&F 8% 34(9
%), o1AFF9 AxA & 244 (71%), ATA T 42
(6%), 183 A3l 433} 53 2¢](6%) A} 2A7
3h50] Tk 9 Fold e A% At CTA %e] A3
3} 54, ol&F ulF, AbmAle] 7k &4 52 433} 8
o] wlx7} o sHA E3heH(p<0.05).

AsAt CTA A3)3F S9d0] i T8 3 7sso] &
dlF 27 A 249} A AW 3o 4 £ R 23
ol 4 A3]3}7}t gl A] ekgheh. Aol 4313} S-9do]

A7 3150] gl Fold o R A 24 BF A
7t F47 FiE e, v € 23 274 o] A3
7} gels et o|aFe] vFE Rd JAANS 4=
BS 224 o] & T Astde Aze By 34
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Fig. 2. Tympanosclerosis affecting tympanic membrane

Coronal scan shows a calcific density (arrow) in the in-
ferior wall of tympanic membrane.

Fig. 3. Tympanosclerosis affecting
§ ossicles and epitympanum

" A. Normal coronal scan for com-
parison.

B. Coronal scan shows thickening of
ossicles with nonspecific soft tissue
density.

Note narrowed epitympanum in
comparison with normal opposite
side (A)
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A3 Sle °]°é 3elell A o] ] WIFAZAS B, 14 Zx 91%, Solx 23%0] 3, 1o X33} SoF& wtE 73
€ FEolA olaF AS7t FAH AL %, 5| = 83% %t ]*”‘«1 v ¥ 27 50%, Sol= 83
A A 5149 —ar°]°él kg A AES Adste Wl v XA °]i*’a——’|i AxA 59 U= 50%, 5ol= 3%
273 vlaste] 77 7 2749 RIGtE, o)k, 3445 ok A2 Y I 4 % ! t}i 50%, B°]x 89% 9L, AL
4 FAf|E 5= Table 2014 RojFx glck 2=t vlF= w1 Al X33} $4& U7 E 50%, So| == 3%t

Table 1. Comparison of CT Findings between Chronic Otitis Media Patient with Tympanosclerotic without
Tympanosclerosis

COM * with Tympanosclerosis (n=17) COMx* without Tympanosclerosis (n=34) p-value

Tymp anic membrane

Thickening 11(65%) 27(79%) ) 0.05

Calcific density 14(82%) 4(12%) (0.05
Around Ossicle

Ossicle thickening 4(24%) 3(9%) (0.05

Soft tissue density 10(59 %) 24(71%) ) 0.05
Epitympanum

Space narrowing 6(36 %) 2(6 %) (0.05

Calcific density 5(29 %) 2(6%) {0.05

* COM : Chronic otitis media

Table 2. Statistics of CT Findings of COM * with Tympanosclerosis (%)

Sensitivity Spe cificity PPV *x NPV

Tympanic membrane

Thickening 91 23 24 90

Calcific density 73 83 53 92
Around ossicle

Ossicle thickening 50 93 57 91

Soft tissue density 50 33 15 82
Epitympanum

Space narrowing 50 89 38 93

Calcific density 50 93 43 95

* COM : Chonic otitis media *x PPV : positive predictive value *%* NPV : negative predictive value

Fig. 4. Tympanosclerosis affecting epitympanum
A and B. Axial (A) and coronal (B) scan demonstrate prominent calcific density (arrow) within the medial aspect of

epitympanum.
C. Different patient. Note narrowing of epitympanic space with soft tissue and calcific density.
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A A3 Troltsh(7)el] 3le] Fo)7t Aute] AF=
2] Ao AL 71€=L, Zoellner 5(8)o] L &<t
Eg3te] AHEE o] 0]7 315 (otosclerosis) A 315
(tympanosclerosis) = X522 53t Abg-3tsict 2A7
328 wute] A-F-S FURE S A, 2] A3S Fut
2] L A Aoz FF35(9), 1 A B =l wet
Autof|ut Z3kE 7S A3 A2ted (sclerosing mucositis),
Haksie FAWAAC] gl A T4 HA) E 7
2= AH5T97 A ZFAYY (invasive osteoclastic mucoper-
isoteitis)o]gtx ¥F371 = gh(10). oFF7IA = 2 A B3t
L ARG RS- o P P A 5 AR - PA R ] 2 izd o= B S e
of &3t v|719H, vl 5e)H FHFAHEo|gt L WolEH AL 9}
o, a7te] YAt E FAAFCH(11). Tos 5(12)2 424 F
oldz} Fado] gtk s, 53] Fol F1H ¥ &
Azt skt 2AFH 2= F2 H2Eo] wuke] A
Zol| Fol7te] o F9ER T Hutmp Fpalo]d] ¢35}
= o $£s3vd 24 Ao 2E 1) AlAA] vHA] g A4S
B =31 AZAHS Hol: softer creamy typed} 2) T4
224 A= AAA FHA 2 = wl-¢ FHEE white
hard, dense type &2 TEEH7|% c}(13). =& A E9}
o] A9 de 2 AFZ o] FoA frejAAd T Weld
2 Ve, 2 A3e] vig- Bor, ANFYPAo] FHe F
% 7}F ol | o] A9 53] white hard type o4 &
o] HMalth tisf W9 F&o] de FRAL AR o|2F
o AzEd FFJE I} 2AE ] SV ASE FFFEIL
IAANFEA 2 AT 31, Y2 FHIE Ko
o]&F el o]Ate] 27]x JH}(10, 13). Bahya 5 (11)2
JAZAZNSE YA A Z o] 1 27DA e A2 vl
o) o]} 2. F717] ©HA : Af=2] #2]& 3} hyalinization)
3. 7] wHA  AFEe] SAEEA A3}, I3 dAR
wrsich

o] gAY Jutel Fo] Q& W= F2 k¥ oot
wRoFe] by sk Ase £ 5 L, 2ute] AFH
AL b= Fo)7h 2Ad AstRs B 5 sick 2] AF
< i/ 2/3AEA E5 (9), YA 22 i Fe| F
2 FAA AFelth AFFH] FuHEE 10% W2 dutA
Q TAFoldrd= #-¢ AHrH(12-13). AYAAELE 2%
Ago] Futd nAASSY A AF 27 vlste ASA
dAo] o Ag S Bolv, Fo)| 73S Al o]aFe A
W A9 ALK dHo v AFH9). £&dA 24
A} 373 AL o) 9 EAAo Y, A 9o ne} 5
57171 27| 2 @t gt £33 Ee] AfE L 9
ou, o] &Fo AL o|AF FA I EL #3to vtz A
A =ojolstr, Ao wel ASHAAA, o|aF AYTE, F
Z AEES AYIH(13). 2 BE 53] o|AFAA &l
317] o3& Fol7hll, 53] S-S Abde] asjak CT

SE 2| : DA HIIE

E P59 2 AEE bk 2L dA7RIA {831t

I3 A 276 dsiAle 2 B9 & odF
A o] gow, SFFUAIAA -1 fE7]9] )
37} HAaEE A3 2748 Belcky de(13). ZAACTA
Zell 3= Swartz 5(6)0] AFF o]AF 3 (fixation)
2391% ZAZ3E 104919 735 Fol7hl] 32 auto, thiA
=2 e, A 2L AnE 29 A3)3t2 A
3 3H5ch o] 52 L.5mmTAlY 2ajA CTE Jx B8 A
$+ Y22 05mmTAR JAHE doj4] AQ1d (suspen-
sory ligament)$} 71 (tendon) ] 2]3]3}7}%] dold Fgicka
stk st o) 58 AT AT AA & 27| vlav}
AolA dAaFRIgtel A EXE¢e) Hwo] glhe AL AlA] 9l
A=A A=E 5 glon, w3 A Fo|Ygo] 9ot w3}
Fol fie AT vlar} gloA] duht Solgh A7l
=4 57t sk

£ A7 e Fedn| 4] 9 222715 v 2ste] w8
4 CTAZE T43 A9 23} Fol 7oA 431383 0]
15 Sol=rt & 2722 vgir). o]2i’ A 33399 4
AL A A 3L Av|E Bgolslen, & F HElzAL
A% 3AAZZ o 2= A= o 43384 FHEX
&L o7} A 2], Az Wo] 39 5it). FHE A 2
3353 & optx WA BEo2 7 2A|At
o AL A2 AZE, ¥ GAAFTEY 7eAE o4
3 wiAlE ik I 2T o 2 AAd 34 A35o] gle
FolgY AT E3A= AT HIgdoez Mol 47}
A AAAH 2 A 3)5h5od 9] AT Aol it 5ol
T 0%0122 w9 ot UtEE 50%4FE A
Ao Jdgitt ol2jdt At U ol o F /IR &
T sk A= 1A 35S Tl 3 FolgY 7l
T B dFe] AHZ o] X35t 2L F3pt & 5 W)
dgolct. EAZE A4 AFEe] FH FxAu o A

< 7FeAelth A AEEe] oS AR A4d
€ Ay A e] eI ALAA ol SR &
< Bo)7] W 183t 7FsAL G ALE AE) o) a
Z9] H)FE Bo|xr) BUE & 270 Hygr)h oA
o] X33t wAA3F| o] A A= 3 o] AT W]}
Ausl7l FukE|E A o] F Aol A &Rt A7} 2AIE ¢ H]
F5E oo Bl Ao Qg wAAEe] Fuly
A ¥ BFA AT 3eloll A o] aFe] v]F} BelE o 29
AMe 79 dxA o] Fuk=dA T3’ o|&F AAIZF 2
227 kot e Solgate] F]lE 9, 1ed| A= o]
aF] ASY7F s o] olntx A F o] ATFE o]AF u|F
2 QI3 Aoz AR FuAle] FE5AS 4271 Bo
=7} 89%01%1om, AkmAle] A3jslggulE go] He &
7o it Swartz 5(6)2 HFZA A3FA e AAF ¥
Ao AAHez FuAd Fo YAispr} dojdria 34
o} & A7l A F2EAY A7E Bl 83 6ol A
ZALZ FHANT 2 3Fe] T, YukE]l F
olgoll A= 24lelAut FAF Gt B2 A F7HE

o
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]
Tympanosclerosis of the Middle Ear : Radiologic-Surgical Correlation'

Won-Jin Moon, M.D., Dong Woo Park, M.D., Seung Ro Lee, M.D.
Jin-Yong Seong, M.D., Soon-Young Song, M.D., Chang—Kok Hahm, M.D.
Yong Soo Kim, M.D., Choong Ki Park, M.D., Kyung Tae, M.D.2

. Department of Diagnostic Radiology, College of Medicine, Hanyang University
2Department of Otolaryngology, Callege of Medicine, Hanyang University

Purpose: Tympanosclerosis is a common problem causing conductive hearing loss accompanied
by chronic otitis media. The purpose of this study was to evaluate the CT findings of
tympanosclerosis, and correlate them with the surgical findings.

Materials and Methods:The CT scans of 17 patients with surgically-proven tympanosclerosis
and those of a control group of 34 patients with nontympanosclerotic chronic otitis media were
reviewed. According to their location, they were assigned to one of three groups;tympanic mem-
brane, epitympanum, or ossicles.

Results: Tympanosclerosis was found during surgery to be located in the tympanic membrane
(n=11), the epitympanum(n=6), or around the ossicles(n=8). Calcification of the tympanic mem-
brane, ossicular thickening, narrowing of the epitympanum and calcification of the tympanic cavity
occurred to a significant extent, and were more often a feature of tympanosclerosis than of
nontympanosclerotic chronic otitis media(p (0.05). As an indicater of tympanic membrane involve-
ment, sensitivity and specificity of calcification of the tympanic membrane were 73% and 83%, re-
spectively. As an indicator of ossicular involvement, the corresponding figures for ossicular thick-
ening were 50% and 93%;as an indicator of involvement of the tympanic cavity (especially the
epitympanum) the figures for narrowing of the epitympanum and calcification of the tympanic cav-
ity were 50% and 50 %(respective sensitivities), and 89% and 93 %(respective specificities).

Conclusion: Tympanosclerosis usually appears on CT as ossicular thickening, narrowing of the
epitympanum, calcification of the tympanic membrane and/or tympanic cavity. CT is very helpful
in evaluating ossicular involvement and determining the appropriate surgical treatment of
tympanosclerosis.

Index words: Temporal bone, CT
Ear, inflammation and infection
Ear, CT
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